











prs ‘ 
P i 
= sauiememsinestaniieane seeniatendiememmann diate inteianentiammcmntitimianatinnnets aati epmmianioaianeiacdeiatiina 
; ri 
ri 


m 
a 
2 
+ 4 Tt Lhe 
oe tay ceed aa) Or) 
PARKING 
ae Tela a | 
cian es SUBSTATION 
ee e244 47) 
aaa 4) tS 
NORTH ° 
SUBSTATIO 


aaa "4 


errors Old 
smirs 









Ce ae 
eeeey itt TT ey, 


hE: 
- cl Peta - : HOIN YORUY NNV 
7 ee “Meng! REVUETI IWEBISS 
a Ede te an NYOTE 1m so —-. 


Ww, “ u ue 


“ 






ora 






























1000 , 
Nee MODEL 44 tae Og 
%, 
>. 
RPM ° 
PULLEY OR GEAR RATIO D 1 
PESTIT EL BHA oS" RENE HT CORR Wad 





Simple Installation... 


mount the small magneto at the rotating part and the indi- 
cator wherever desired, then connect them with a pair of 
wires. That completes the installation when WESTON Elec- 
trical Tachometers are used. With no shafting to install, 
even acute angles or long distances present no difficulty. 


Industry Adopts the Olechrical Way! 


Because of their simplicity, flexibility and de- 
pendable accuracy, WESTON Tachometers are 
widely used throughout industry on pumping and 
conveyor systems, continuous dryers and bake 
ovens, kilns, and wherever else accurate RPM 
indication furnishes the key to accurate control. 


Indicators are furnished to meet any specific Dependable Indication eee 
need; calibrated in RPM—pieces per hour—gal- ? 
lons per minute—or any other function of the RPM. better product or process control is assured because the mag- 


neto-indicator relation remains unvaryingly proportional... 
the pointer movement smooth, the indications always correct. 


Lower Maintenance... 


with no shafting and a minimum of mechanical parts, serv- 
icing and replacement costs are practically eliminated... 
long, trouble-free operation is assured. 


Flexibility... 


the Electrical Tachometer can be adapted to any system of 
control since any number of indicators can be connected to 
one magneto and mounted wherever desired, even far re- 
moved from the drive. 





WESTON engineers will gladly assist in adapting de- 
pendable WESTON ELECTRICAL Indication to your 
product or process. Communicate with the WESTON 
office in your vicinity, or write to... Weston Elec- 
trical Instrument Corporation, 578 Frelinghuysen 
Avenue, Newark, N. J. 


INDICATOR 
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OKONITE QUALITY CANNOT BE WRITTEN INTO A SPECIFICATION 


(818) 


(eet VARNISHED CAMBRIC 
CABLES have a long-established 
record of reliable performance. This 
record is represented by thousands 
of installations in all conditions of 
use throughout the country. 
Okocloth fabric, a more recent 
but well-demonstrated insulation, 
definitely increases the wide scope 
of varnished cambric...Okocloth 


fabric was specially developed for 


OKONITE VARNISHED FABRICS 


1938 Marks Our 60th Year of Service 


KONITE COMPANY 


conditions where a higher degree 
of resistance to heat and oil is 
required. 

Full knowledge of the use possi- 
bilities of Okocloth Cables is im- 
portant because of the increasing 
number of applications which will 
be found for them. Details of voltage 
and temperature ratings and other 
characteristics of Okocloth will 


gladly be furnished upon request. 


Founded 1878 


EXECUTIVE OFFICE: 


HAZARD INSULATED WIRE WORKS DIVISION 


New York 
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Boston Seattle 
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THE OKONITE-CALLENDER CABLE CO., INC. 
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No Alternative 


It is extremely difficult for one who has 
observed the many moves of the present Adminis- 
tration to encourage and foster public ownership 
of electric utilities to view with unsuspecting eyes 
its latest action to increase the available power 
supply in important industrial areas as a national 
defense need. 

There can be no argument about the relation 
of adequate power supply to national defense. 
Nor can it be questioned that the President 
would be remiss in his duty if he saw any threat 
to munitions production in time of war as the 
result of a power shortage and did not take the 
proper steps to correct the situation. 

On the other hand, one cannot forget that 
the President has been apprised of the power 
supply situation previously, the latest report 
being but a year old. Likewise, the War Depart- 
ment and the Federal Power Commission have 
kept abreast of the situation. On several occa- 
sions it has been brought to the attention of the 
President that New Deal anti-utility activities 
were making it difficult for power companies to 
expand and lend their weight to the recovery 
movement. Not only has the Administration 
shown a reluctance to remove any of the brakes 
to utility progress, but it has placed even more in 
the industry’s path. 

One cannot foretell what the new six-man 
committee will recommend, but it is a foregone 
conclusion that the committee will see an impend- 
ing power shortage in several major industrial 
areas. While the utility industry will deny this, 
and with good reason, the committee will point 
out that munitions production places a demand 
upon power far in excess of peace-time peaks. 
Whatever the War Department foresees in this 
connection the utilities must accept without 
quibbling. 

In those areas in which the committee finds 
there exists a potential power shortage new capac- 
ity must be provided. This contemplates sufh- 
cient capacity to provide for the 1940 peace peak 
plus whatever additional demand a condition of 


war would impose. Thus, peace or war, an 
impetus would be given to recovery in the heavy 
goods industries through steam power plant con- 
struction. 

It is expected that this additional capacity 
will be provided by the power companies, with 
government aid where necessary. Thus the power 
companies, at least in these strategic areas, will 
be called upon to aid recovery without the Ad- 
ministration having to give the industry any 
relief from the pressure in other directions. The 
government aid that has been suggested is RFC 
money to finance added plant or, as an alterna- 
tive, government-owned plants leased to private 
utilities. 

Both of these alternatives present no alterna- 
tive, for most utilities would prefer to take a 
chance on their ability to make both ends meet 
than to be subjected to added regulation as to 
management in one case or rates in the other, 
which these alternatives presuppose. 

Legislation enabling the government to build 
power plants where required as a means of pre- 
paredness may be recommended in the committee 
report. Such plants, though leased to private 
companies, can be seen only as an entering wedge 
to public ownership. Necessity for such legis- 
lation need never arise, however, if the privately 
owned utilities accept the situation and make 
plans promptly to provide the additional capacity. 

No matter what motive may be suspected 
as being back of this present move, there can be 
no opposition to making expenditures for extra 
capacity where required for national defense. 
During the last few days war in Europe that 
could easily have involved the whole world was 
too close for comfort. 

For probably every industrial area plans 
for capacity extension have been prepared. In- 
stead of waiting until the demands of the output 
curve will permit no further delay, it might be 
the best kind of public policy for the utilities in 
these areas to release these plans immediately to 
the manufacturers. 





HEN summer cooling and 
growth of local industries 
join in creating a summer 
load and peak comparable in magni- 
tude to the winter conditions, then 
the design of power plant expansion 
has to take this into consideration. 
The design for the addition of a 
27,500-kw. unit at 
plant, particularly the turbine details, 
have been carried out so as to meet 
expeditiously the needs of inspection 
and overhaul in the short spring lull 
permitted by the high load factor 
basis of operation. 
Gulf States Utilities Company 
serves the largest oil refining section 


Neches power 


of the country and a large section of 
the gulf coast oil fields. It is also 
situated in the heart of a large nat- 
ural-gas producing area and_ low- 
priced fuel is available for industrial, 
commercial and domestic use. The 
oil industry operates at high load 
factor and consequently the basic 


Fig. 1—Twice the rotational speed and operating pressure of its 1926 and 1928 predecessors 


Normal rating 27,500 kw. (max. 33,750 kw.). 
a 2,500-kw. 
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Short Overhaul Lull Shapes 


By G. R. FULTON 
Superintendent of Production 


Gulf States Utilities Company 
Beaumont, Texas 


business of the company causes high 
annual and daily load factor on the 
generating facilities. 

The increased use of air-condition- 
ing equipment in homes, hotels and 
commercial establishments, as well as 
more liberal use of other cooling de- 
vices and other seasonal factors, such 
as irrigation and cotton ginning, add- 
ed to the high base load, has caused 
a sustained peak-load condition dur- 
ing the summer months. This period 
is followed by the fall and winter 
lighting peak period, leaving a short 
spring lull for inspections and over- 
hauling of major generating facilities. 
The sustained summer peaks make it 
desirable that equipment operate with 
the maximum reliability in order to 
conserve investment in reserve capac- 
ity necessary to relay generating 
facilities during such times of mini- 
mum overload capacity. 

Utmost dependence is placed in the 
design of the added unit upon the 


7 


a Tie. 


i 


al 


e ~ 


auxiliary generator and its exciter, all at 


and NORRIS D. GOVE 


Design Engineer 
Westinghouse Electric & Mfg. Co. 
Philadelphia, Pa. 
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Drives 25,000-kw. 


































boiler and turbine designer’s skill for 
continuous operation, with minimum 
delays for maintenance. Various fea- 
tures of the design and construction 
of the new turbine indicate the extent 
to which the manufacturer has gone to 
insure the type of service expected. 


Maintenance and restoration 
facilitated 


While reasonably compact, the tur- 
bine design facilitates removal and 
restoration of glands, bearings. oil 
rings and other important parts with- 
out major overhaul. The turbine de- 
signer must have reliability and eff- 
ciency in his mind at all times, to the 
exclusion of all other considerations. 
To a lesser extent, he must consider 
the proper balance between accessi- 
bility and compactness and between 
waste and cheapness, but the first two 
must govern his design and the second 
must not infringe on the first. In the 
course of years the best of materials 


fe 


main generator, 


3,600) r.p.m. 
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will sometimes fail, 
and it is important 
that the unit be put 
back in service with 
the least possible out- 
age. 

In providing for 
this, length has been 
made a_ secondary 
consideration. In at- 
taining efficiency the 
reliability has not 
been sacrificed, since 
the necessary close 
clearances are ob- 
shrouding 
the blades and _ pro- 
viding thin wear strips (see Fig. 3) 
to limit the leakage. 

High-Pressure Element — In the 
high-pressure element, which is sub- 
ject to temperatures of 900 deg., the 
cylinder with its integral steam chest 
is of carbon molybdenum steel. The 
blade rings are separate castings 
mounted so as to be free to expand, 


tained by 


Fig. 2—Design conceived to promote 
minimum maintenance and 
quick overhaul 
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but guided at the top, sides and bot- 
tom so as to remain central. Equilib- 
rium and drain pipes are welded to 
the cylinder base so as to eliminate 
gasket leakage. Extensions of the 
horizontal flange transmit the weight 
of the cylinder to supports on the 
low-pressure cylinder at one end and 
on the high-pressure pedestal at the 


Tandem 
pressure 


other. Guides beneath the axis of 
the turbine restrain it laterally. With 
this arrangement the cylinder is free 
to expand in all directions and yet 
is held central at all times. 
High-Pressure Rotor —This is a 
solid forging of chrome nickel molyb- 
denum steel. It is forged under 
stringent specifications and carefully 


compound with single-flow high 
and double-flow low-pressure element. 


Steam conditions: Are 850 Ilb., 900 deg. F. 


total 
densate heated in three stages to 352 
at normal rating. 
of 
per 


Lo 
LLL 


the load range is less than 
kw.-hr. 


temperature, 28.5 in. , with con- 
5 deg. F. 
a at part 


10,000 B.t.u. 


vacuum, 


Heat rate over 
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heat tested. Coupons are removed for 
physical tests. A hole is bored 
through the center for internal ex- 
amination. Follewing rough machin- 
ing the rotor is checked for stability 
by mounting it on bearings and slowly 
rotating it in a temperature of 1,000 
deg. F. (Several rotors have recently 
been rejected for failure to pass this 
test.) The low-pressure rotor is made 
from the same material and to the 
same rigid specifications. 

Low-Pressure Cylinder—This is di- 
vided (Fig. 3) into six major castings. 
The outer cylinder and exhaust is 
split horizontally and vertically into 
four parts to facilitate shipment, while 
the inner blade ring is, of course, split 
horizontally into two parts. The use 
of a separate blade ring permits center 
supporting with free expansion in all 
directions. It also allows the use of 
simpler castings, which tends toward 
fewer rejections. There is one main 
extraction point from each end follow- 
sng the fifth stage. The two cavities 
are brought together in the casting 
of the lower half of the blade ring 
and from there a pipe leads the steam 
through the condenser wall to the 
heater. 

Water catcher openings are fur- 
nished ahead of each of the last two 
stages so as to reduce the concentra- 
tion of moisture in this region. The 
corresponding openings are also led 
together and a mixture of water and 
steam is piped through the condenser 
wall to a twin heater, each section of 
which is supplied by half the con- 
densate. The additional heater gives 
some thermal advantage over the al- 
ternative method of flashing the water 
to the condenser through an orifice, 
and it is not unlikely that the flow of 
steam along with the water 
to the heater may assist in 
moisture removal. The 
other method is being used 
in another machine of the 
same size and design this 
year so that a comparison 
of the results will be avai- 
able. 

Nozzles and Blading— 
These are made entirely of 
stainless steel. The last 
two rows of forged rotor 
blades in each end of the 
low-pressure turbine are 
protected by shields of 














Fig. 3—Reaction blading has shroud- 
ing with radial clearance 


These wear strips, a special stainless steel, 
will survive a rather heavy rub and, in 
fact, are regularly installed with a smaller 
clearance than can be maintained, and per- 
mitted to rub away until the minimum clear- 
ance inherent in the unit is obtained. 


1/16-in. stellite welded to the inlet 
edge. This treatment, in combination 
with the water catchers, has proved ef- 
fective for blades with a considerably 
greater tip speed and long life is 
expected. The reaction — blades 
throughout the unit have welded-on 
shroud strips which give the maximum 
strengthening effect and with the ac- 
companying wear strips produce the 
minimum clearance. The last two 
cylinder rows are forged sections 
which are cast in groups into a cast- 
iron base which is machined for the 
water catcher groove. 
Coupling Thrust—The 


low-pres- 





































































sure rotor, being double flow, is free 
from thrust. It is accordingly con- 
nected to the high pressure by an 
integral flanged coupling and located 
by the high-pressure thrust bearing. 
This thrust, of conventional Kings. 
bury type, has the added provision of 
permitting resetting for larger dummy 
clearance during the starting and 
stopping. This is one of the many 
items which should make for sus. 
tained high efficiency and reliability. 

Governor and Load Limiter—The 
governor is of the hydraulic type, 
deriving its power from oil impellers 
on the turbine shaft magnifying the 
impulses by the pressure transformer 
principle and controlling the inlet 
valves with power and precision. An 
additional control feature, known as 
a load-limiting device, can be set 
to limit the opening of the steam 
chest to a predetermined value. This 
is particularly valuable when the unit 
is operating at partial loads due to 
limited boiler capacity. Then the 
load-limiting device prevents an ex. 
cessive drain on the boiler due to the 
turbine’s natural tendency to pick up 
all the load imposed on it by system 
disturbances. The inlet valves, seven 
in number, are located in the steam 
chest in the upper part of the cylinder 
cover and are opened in sequence by 
the governor. The primary valve 
passes steam through a steam belt 
extending around both sides of the 
cylinder to the primary nozzles in 
the base. 

With this arrangement the first ad- 
mission of steam heats both the cyl- 
inder cover and base and reduces dis- 
tortions to a minimum. The location 
of the inlet valves near the nozzle 
limits the volume of entrapped steam 
and in combination with 
the high-speed transformer 
governor insures control of 
speed at times of load dump 
without bringing the over- 
speed governor into play. 

The design and construc 
tion of the addition to the 
station requiring the instal- 
lation of this turbine is be- 
ing carried out by Stone & 
Webster Engineering Cor- 
poration, as were the addi- 
tion in 1928 and the instal- 
lation of the initial unit in 


1926. 













ig. 4—Shop view of turbine with covers removed 
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Capacitors Increase 
Distribution Capacity 


Power Factor Improvement Releases Current-Carrying 
Ability of Lines and of Supply Equipment and Thus Allows 
Increased Load or Better V oltage Regulation or Both 


By SAM H. POLLOCK 


Kansas City Power & Light Company, Kansas City, Mo.* 


APACITIES of urban distri- 

bution systems may be lim- 

ited by either voltage regula- 
tion or by current-carrying ability of 
the substation regulators and trans- 
formers and the underground cables. 
In well-designed systems both factors 
often appear at the same time. Ca- 
pacitors effect considerable voltage 
rise on the low-voltage distribution 
lines. For a 2,300/4,000-volt, three- 
phase line with 15-in. spacing the 
voltage rise will be about 0.14 of 1 
per cent per mile for one 15-kva. 
unit on each phase. On single-phase 
lines the rise per mile will be more 
than twice as great due to wider 
spacing and the neutral return cur- 
rent. Thus capacitors can be quite 
effective in raising the voltage, 
particularly on long single-phase 
branches. In case the distribution 
lines and the associated substations 
are fully loaded or overloaded and 
the peak load is at a lagging power 
factor capacitors will provide an 
amazingly economical way of in- 
creasing their capacity. 

For an example of decreasing both 
the voltage drbp and the load con- 
sider this problem: 

\ 2,300/4,000-volt, four-wire feeder with 


a resistance of one ohm and a reactance of 
one ohm (about 10,000 ft. of No. 1/0 line) 
has a load at 70 per cent power factor of 
170 amp. per phase with a delivered voltage 
of 2,300. What will be the effect of add- 
ing two 180-kva., three-phase capacitors at 
the load? The power factor will be raised 
from 70 per cent to 87 and the line amperes 
reduced from 170 to 138, a reduction of 32. 
Voltage drop will be reduced 2.25 per cent. 
Load on the substation will be reduced 270 


_“Adapted from paper to Engineering 
Conference, Missouri Valley Electric Asso- 
lation, 
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Capacitor units banked 


In the above view are six 
30-kva., 2,300-volt, single- 
phase capacitors connected 
in a 180-kva., three-phase 
bank. 


Three-phase capacitors 


installed 


Both are 180-kva. The one 
on the left is on a 2,300 
4,000-volt circuit and the 
other on a 6,900/11,950-volt 
cireuit. 


kva., about 21 per cent, and 45 kva. of this 
will be from reduction of line losses. The 
capacitors will cost about $3,000, completely 
installed. Reduction in load at the substa- 
tion is thus accomplished at a unit cost of 
$11.10 per kva. This is far below the unit 
cost of any substation. 


The above is rather an optimum 
example. To quote actual figures, 
consider a 12,000-kva., 2,300/4,000 
Y-volt Kansas City Power & Light 
substation supplying eleven regu- 
lated feeders which had 12,600 kva. 
load. By installing 3,060 kva. in ca- 
pacitors last year, at a cost of $28,- 
519.20, the load on this station was 
reduced to 10,800 kva., a release of 
1,800 kva. in capacity at a unit cost 


of $15.84 per kva. 


Capacitors, applied at any point 
on a system, produce a saving in 
energy losses on all parts of the sys- 
tem from the point of capacitor ap- 
plication back to and including the 
power plant. In the power plant the 
losses in the generator are reduced 
both from reduced current in the 
stator and from the fact that less 
field excitation is required for higher 


power factor loads. The losses in the 
transmission system may be cut ma- 
terially, as shown by another ex- 
ample, again taken from K.C.P.&L. 
records. 


A 13,200-volt underground cable to a sub- 
station supplies a 7,500-kva. transformer for 
stepping down to 2,300/4,000 for local dis- 
tribution over regulated circuits. One 
kw.-hr. meter was on this circuit at the 
power plant and another at the substation 
on the 4,000-volt side. Capacitors totaling 
1,800 kva. were connected to the local dis- 
tribution circuits supplied by this trans- 
former. In the year before the capacitors 
were installed 26,583,000 kw.-hr. were fed 
to this cable at the power plant and the 
losses in the cable and transformer were 
2.4 per cent. In the year since the capaci- 
tors have been installed 26,086,000 kw.-hr. 


[Continued on page 44] 
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The Lighting Dollar 
Does Its Duty 


Commercial Lighting Operations Analyzed for Load, 
Usage and Costs Indispensable Guide 


to Sales Operations and Management Policy 


By JOSEPH S. SCHUCHERT * 


Manager Lighting Utilization Sales Department, Duquesne Light Company, Pittsburgh 


T IS generally agreed that light- 
ing sales and promotion is 
worthy of an investment in time 
and money. While a lot of dollars 
have been spent, the results which 
have been accomplished would have 
warranted many times the actual in- 
vestment made. 

It is true that some activities have 
been operated on a much broader 
basis than others. Are some too 
broad? Are others too conservative? 
For your company, is this a five-man 
job or a twenty-man job? On the 
other hand, if you have a very large 
organization do you have any trouble 
justifying the expense? 

In the matter of personnel it might 
be reasonable to assume that if one 
man actually can produce a certain 
amount of increased revenue and can 
contact only 10 per cent of the meters 
within the period of a year or two, 
that ten should produce on the aver- 
age ten times as much. If we keep in- 
creasing the personnel so that cus- 
tomers are called on more frequently. 
the curve of revenue versus personnel 
may still rise in direct proportion 
until we reach the breaking point of 
the curve, beyond which further per- 
sonnel and increased investment is 
unjustified. However, I do not believe 
we know the line of demarcation— 
the point we should reach and not 
exceed. The same consideration can 
be applied to all advertising expendi- 
tures and other budgeted expenses. 

Therefore, it is not a problem of 
whether any money should be spent 


* Digest of address at National Lighting 
Sales Conference. 
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Joseph S. Schuchert 


for lighting sales, but how much 
should be spent. You might think 
there Should be a ready answer to 
this question, that the problem is so 
simple that an easy solution should 
be immediately apparent. Some data 
which have been gathered do not 
prove this to be the case. This paper 
is not meant to be an answer. It will 
serve its purpose if it lends one con- 
structive idea toward a goal of more 
accurate and uniform thinking and 
methods. 

We spend so much money; get so 
much load, consumption, revenue. If 
this revenue could be obtained with- 


out spending this money it’s surely 
foolish to spend it. In order to de- 
termine the effectiveness of invest- 
ments in lighting sales, a question- 
naire was sent to a representative 
croup of large and small utilities. 
Since costs hinge mainly on person- 
nel it was felt that the questionnaire 
should include chiefly personnel ac- 
complishments and personnel costs. 
Some companies are large, some 
small. Thus, for comparison, it prob- 
ably would be well to reduce the fig- 
ures to units of accomplishment per 
salesperson. General agreement as to 
the average results per salesperson 
would indicate uniform thinking. 

What are some of the results that 
we might be interested in? I have 
listed a few, not particularly in the 
order of their importance. 

1. The average commercial consumption. 
Definitions here vary. In some cases com- 
mercial customers are called commercial 
because of their type of business; in other 
cases the rate structures determine the 
classifications. 

2. Number of meters per lighting sales- 
person. 

3. Number of calls per person per year. 

4. Number of completed jobs per person 
per year. 

5. Increased kilowatts reported per per- 
son per year. 

6. Increased estimated dollar revenue pert 
person per year. 

7. Average hour’s use of the kilowatts 
reported per year. 

8. Average value per kilowatt reported 
per year. 

9. Actual consumption compared with 
estimated consumption 

10. Actual revenue compared with esti 
mated revenue. 

Let’s see how the figures compare. 
I have prepared a chart (Fig. |) 
which will quickly show the uniform- 
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ity or lack of uniformity in either 
the method of reporting or the 
method of working. 

It will be noted, first, that the re- 
ported kilowatt-hour consumption 
er commercial customer varied 
from 9,667 per year to 3,230 and 
averaged 4,911 kw.-hr. per year. 

The chart shows that the num- 
ber of commercial meters per sales- 
person varies, with a high of 5,600 
and a low of 1,500 and an average 
of 2.804 meters per salesperson. In 
the residential field, as would be ex- 
pected, the variance was even more 
pronounced. The recent E.E.I. re- 
port recommends 1,500/2,000 com- 
mercial meters per salesperson and 
6,000 residential meters per sales- 
person. How does your operation 
compare ? 

Some indication of the amount of 
effort put forth might be taken from 
the number of calls per person per 
year. In the commercial field this 
averaged 1,117 calls, with a high of 
1,328 calls and a low of 1.011 calls. 
Based on similar figures in the resi- 
dential field, this averaged 567 calls, 
with a high of 615 calls and a low 
of 517 calls. 

The definition I am placing on 
these calls is the total number of 
calls made on customers regardless 
of whether it is the first, second. 
third or subsequent call. Perhaps 
contacts would be a better word. 

If my interpretation of the data 
received is correct, there appears to be 
some uniformity in the number of 
calls: i.e., the amount of effort pos- 
sible to put forth, which, of course, 
there should be. This figure gives 
some idea of what we can expect, 
bringing into consideration the time 
element which determines the number 
of people who might be interviewed 
per salesperson per year. 

We discover quite a variation in 
figures of completed jobs per person 
per year. The average of 134 jobs 
cannot be given too much weight, as 
the high was 222 jobs and the low 
was 87 jobs, thus showing a 150 per 
cent difference in accomplishment in 
this respect. The above pertains to 
the commercial field. No information 
was obtained in the residential field. 


Increased kilowatts sold per 
person per year 


Now we arrive at the considera- 
tion of a figure from which stems a 


sreat part of the plan for organized 
lighting efforts. 
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Fig. 1—Summary of commercial lighting operations, based on questionnaires 
received from representative group of large and small utility companies 


In the commercial field these fig- 
ures vary widely, which indicates a 
wide difference in practice in regard 
to the load for which a lighting repre- 
sentative should assume credit. In 
view of the foregoing statements 
which I have made it is evident that 
there is a great opportunity for this 
variance to occur, and that unless a 
clear-cut method is used and closely 
supervised a consistently good aver- 
age figure will be practically im- 
possible to obtain. In the commercial 
field the average kilowatts per person 
per year is 334, with a low of 137 and 
a high of 683. 

Increased revenue per person per 
year of course depends on the esti- 
mated hours burning, the type of 
load sold, the rate structure. In the 
commercial field this variation might 
be somewhat in proportion to the 
variation in kilowatt load reported, 
and while the other factors have 
their effect, this is approximately the 
case. An average of $13.283, with a 
high of $19,824 and a low of $7,817, 
is shown in the reports received. 

The average hours per kilowatt 
sold per year is one of the factors 
affecting the increased dollar reve- 
nue. The type of load sold should be 
the most dominant factor, and the 
specialization of one company on a 
certain kind of load may result in a 
high average hour’s burning as com- 
pared to a company placing a gieat 
vart of its efforts on low load factor 
load. The average figure is 1,263 
hours, with a high of 1,965 hours and 
a low of 750 hours. 

The method of reporting load and 


type of customer are the variables in 
average value per kilowatt per year, 
with the rate structure a fixed factor. 
If in one case the increased load on 
a particular job is reported as one 
kilowatt and in another case the load 
on an exactly the same type of sale 
is reported as two kilowatts, the spot 
check from the meter records will 
reveal that the comparative kilowatt 
dollar values are in the ratio of two 
to one. 

There seems to be strong evidence 
that the assumption of credit for in- 
creased load over and above the cus- 
tomer’s previous contracted load, re- 
gardless of what the customer him- 
self added in the meantime, has be- 
come a practice of some load-build- 
ing departments. Such a_ practice 
would, of course, result in almost 
any figure from which the variables 
can be hardly sifted to make that fig- 
ure mean something. However, as re- 
ported, the average figure is $40.45, 
with a high of $65 and a low of $26. 


Summary of costs 


Now we arrive at the matter of 
cost, which introduces another vari- 
able. If the report of kilowatts added 
and increased revenue added varies 
so much, as has been shown, and if 
there is still a further variation in 
cost allocation, it should be expected 
that there would be a wide difference 
in the figures as to cost per kilo- 
watt, cost per dollar of revenue, etc. 

In the commercial grouping the 
cost per kilowatt averaged $11.98, 
with a high of $21.15 and a low of 
$5.75. In the residential field the 
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Fig. 2—Monthly report of commercial lighting sales, suggested as step toward 
more accurate evaluation of sales activities 


average was $21.79, with a high of 
$34.35 and a low of $11.03. 

The commercial figures show an 
average of 35.4 cents for cost per 
dollar of revenue, with a high of 57 
cents and a low of 13.2 cents. In the 
residential group the average is 94 
cents, with a high of $1.52 and a low 
of 52 cents. Here the estimated con- 
sumption and the load factor and the 
rate structures which determine the 
value of the kilowatts reported enter 
into the consideration. Thus, the cost 
per dollar of revenue does not vary 
exactly in proportion with the cost 
per kilowatt of load connected. 

The one significant thing that we 
can take from these figures is the 
fact that the highest costs reported 
still indicate a very profitable opera- 
tion. I believe it is safe to assume 
that some of these reports are con- 
servative, and that the more con- 
servative reports would show the 
higher cost. If this is true, there is 
a preponderance of evidence that the 
lighting dollar has been a_ highly 
paying investment. 


Method of recording results 


Assuming that each salesperson 
prepares a daily report giving all of 
the pertinent information required 
to compile a monthly summary, he 
can prepare a monthly report of this 
type (Fig. 2). 

The detail of this report would 
list the name of each customer who 
was actually sold a lighting installa- 
tion. The first column would show 
the kilowatts of lighting load sold. 
Here is a focal point of the entire 
situation. Almost everything stems 
from the salesman’s load report, as- 
suming it is accepted. It is the most 
important part of this entire con- 
sideration. If any attempt is made to 
inaugurate a uniform method of re- 
sult analysis, load reported should be 
only the load which is obtained as a 


40 (854) 


result of the salesperson’s efforts. In 
other words, it should be that load 
which the utility would not have ob- 
tained if it had not been for the sales- 
man’s efforts. This, obviously, cannot 
include all of the lighting load a man 
can spot going on the lines in his terri- 
tory. If he receives credit for load 
which he did not directly sell, the 
whole problem becomes controver- 
sial without end. If an operation can 
e justified on the basis of the load 
a salesperson actually sells directly 
to the customer, we will have a 
sound basis for organizing our oper- 
ations. Every salesman and _ super- 
visor knows just how important a 
factor he or they were in selling a 
job. If they believe they had an in- 
direct influence on some jobs which 
they did not sell, these might be 
listed separately with proper expla- 
nations. 

Every job sold involves four major 
steps: 


recommendation. 


A call or series of calls on the customer. 
A 
ale of the recommendation. 


i 

> 

3.3 

4. Installation of additional or 
lamps and/or fixtures. 


larger 


Unless all of these four steps en- 
tered into the salesperson’s contact, 
he can hardly claim credit for addi- 
tional load developed. 

The next column might show the 
additional kilowatt-hours from the 
lighting load increase sold. A sales- 
man acquires information regarding 
the customer’s operation during the 
progress of his sale and is in an ex- 
cellent position to estimate accu- 
rately the kilowatt-hour expectancy. 

The next column will show the 
estimated revenue which the sales- 
person can compute from his knowl- 
edge of the customer’s operation and 
the rate structure, keeping in mind 
that the increment rate, not the aver- 
age rate, should be applied to give a 
true revenue figure. 

From this detailed information on 


completed jobs sold and from the 
daily reports on which the salesper- 
son can keep a cumulative running 
record the summary shown in Fig. 
2 can be obtained. This chart shows 
the number of calls in the first col. 
umn; in the second column, the 
number of surveys or demonstra- 
tions; third, the increased load rec- 
ommended; fourth, the number of 
completed jobs; fifth, the kilowatt 
load sold; sixth, the larger and/or 
additional fixtures sold, including 
the number of units and the kilowatt 
load; seventh, the larger and/or 
additional lamp bulbs sold; eighth. 
the estimated consumption in kilo- 
watt-hours; ninth, the — estimated 
revenue. Such a report from each 
salesperson would provide a means 
of preparing an accurate report for 
the department. 


Actual vs. estimated increases 


If it is deemed worth while and if 
facilities are available, the estimated 
consumption and revenue could be 
checked against the actual increased 
consumption and revenue for each 
customer reported. While such 
checks are worth while, they do not 
give a true picture of selling effec- 
tiveness. So many factors other than 
the sale of additional load, whether 
it be lighting load or any kind of 
load, affect the kilowatt-hour con- 
sumption of both commercial and 
residential customers. The actual 
kilowatt-hour increases may there: 
fore exaggerate or may undervalue 
the effect of the increased connected 
load sold. It is possible to conceive 
of many things other than the load 
sold boosting the consumption to a 
high figure. On the other hand, there 
probably are just as many or more 
cases where the consumption would 
have been a great deal lower if it 
had not been for the load sold. 

Based on this analysis, it seems to 
me that the thing we should strive 
for is actually to sell the increased 
connected load and prove the sale of 
that load by the equipment, what- 
ever it may be, which is necessary to 
produce it. The consumption figures 
will then, I believe, pretty well take 
care of themselves. Spot checks or 4 
constant running record of actual 
consumption increases and actual 
revenue increases might be made, but 
proper weight must be given to the 
multitudinous factors which affect 
consumption and over which no one 
in the utility business has any control. 
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Sure Power, With Innovations, 


N. Y. World’s Fair, 1939 


AFETY and reliability are pri- 
mary considerations in the de- 
sign of the entire dual radial 
(overlapping illumination) system 
provided to serve the 65,000-kva. de- 
mand expected at the New York 
World’s Fair of 1939. Without de- 
tracting from either of these ob- 
jectives, several unique measures have 
been adopted in the construction. 
For example, concrete ducts and man- 
holes are precast, ozone-resisting, non- 
metallic-sheathed cables are used and 
pre-insulated crab-type splices are 
being installed at junction of the 
4-kvy. mains conductors. Asbestos 
braid on the cables affords mechani- 
cal protection when pulling cables out 
after the fair. 
Electrical energy is making pos- 
sible the “World of Tomorrow,” the 
New York World’s Fair of 1939. It 


>ROUND SURFACE 











BRICK 
COLLAR 


Evectrica: Wortp + September 24, 1938 


By WILLITS H. SAWYER 


Power Consultant 
New York World’s Fair, Inc. 


and J. A. BROOKS 


Assistant Outside Plant Engineer 
Consolidated Edison Co. of N. Y., Inc. 


will employ electric service to an ex- 
tent unequaled by any previous world 
exhibition (see table I). 

The two substations (see front 
cover) were built under the direction 
of Col. John P. Hogan, chief engineer 
and director of construction, by the 
World’s Fair construction department 
to supply an estimated demand of 
65,000 kva. at 90 per cent power 
factor. The two substations supply a 
2,400-4,156-volt dual primary radial 
distribution system stepping down to 
120-208 volts secondary. 
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Fig. 1—Telephone ducts in same trench 


The four 27,000-volt, 60-cycle 
feeders, installed by the Consolidated 
Edison Company, to one substation 
follow entirely different routes from 
those of the four feeders to the other 
substation, thus again protecting 
against service interruption by segre- 
gation. Each Edison feeder is con- 
nected directly to a World’s Fair 
transformer without intervening 
switching equipment. The two sub- 
stations are located at opposite sides 
of the main exhibition area, with no 
form of primary tie between them. 
Elimination of a tie simplifies relay 
protection, reduces the substation 
breaker duties and eliminates voltage 
regulation and circulating current 
difficulties. 

Each substation feeds different 
segregated but adjacent radial 
feeders (Fig. 1). By this segrega- 
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Cable and duct construction was 1n- 
fluenced by consideration of salvage value 
after the fair was over. 

Telephone ducts (T) of 3%-in. un- 
treated wood and 4-in. power ducts mostly 
of precast concrete are arranged as shown 
in the typical cross-section. Manholes with 
ducts carrying cables from one substation 
(N) are segregated from manholes carrying 
eables from the other substation (S) and 
from telephone manholes. Electrical sub 
way is generally instailed under the pedes 
trian walks. Although in some cases sub 
way and manholes are located in the 
streets, they are seldom under grass plots 
Manhole covers in walks are of somewhat 
lighter construction than those in street 
installations. Power manholes are de 
signed for four power cables and are made 
of precast concrete and are covered by two 
removable slabs which form the’ entire 
roof. 
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BUILD UP WITH OZONE RESISTING RUBBER TAPE 
IN UNIFORM LAYERS TO A MINIMUM THICKNESS 


OF Y% AS INDICATED 


Fig. 2—Preinsulated crab splices 
Crab used consists of 
resisting rubber 
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FINISH BY COVERING ENTIRE JOINT WITH ONE (1) 
HALF-LAPPED LAYER OF SEMI-CONDUCTING TAPE 
FOLLOWED BY ONE (1) HALF-LAPPED LAYER OF 
FRICTION TAPE, THEN APPLY TWO (2) COATS OF 

BLACK EXPANSION JOINT PAINT 


join 4-ky. mains with service tap-offs 
together and covered 
splicing 4-kv. mains 
splicing. The two 


molded ozone- 
are left unin- 
tap-off legs are 


with 
together 
service 


entirely insulated in order that the crab might be operated in the mains before the tap-offs 


are required. 


tion overlapping illumination §serv- 
ice is supplied to the whole fair. Even 
with a major catastrophe, involving 
a complete substation and all its dis- 
tribution feeders, there would still be 
preserved reasonable illumination in 
all areas. All the buildings erected by 
the World’s Fair Corporation and 
all the larger exhibitors’ buildings 
are fed by two feeders, one from 
each substation, with illumination 
divided between the two. The smaller 
exhibitors’ buildings, fed by only 
one distribution cable, carry emer- 
gency lighting on storage batteries of 
ample capacity. 

Each substation is equipped with 
three 10,000-kva., 26,400/4,580-volt 


transformers and one 15,000-kva. 
transformer. The availability of 
2,400-4,156-volt transformers, pre- 
viously used but in good condition, 
decided the system voltage. The sub- 
tation transformers are segregated 
from one another by fire walls and 
inclosed at ends and rear by a small 
asbestos-board fence; they are di- 
vided into groups of two, each group 
of two being connected to a 4,156- 
volt bus through suitable oil circuit 
breakers. 

The grouping provides a total of four 
bus sections, of which two are in each 
substation. The two bus sections in each 
substation are further segregated by being 


in separate switchrooms on opposite sides 
of the operator’s room. They are arranged 
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for connection together through a cable 
tie having a disconnecting oil circuit 
breaker at each end. There are a total 
of eleven 4-kv. switch positions in each 
substation. 


Two overlapping supplies 


Overlapping illumination from the 
two distribution systems is obtained 
in all parts of the fair grounds, but 
in different ways. In some of the 
World’s Fair buildings the general 
illumination is from one distribution 
system and the exhibit illumination 
is from the other system. In other 
cases the illumination provided is 
divided into two overlapping parts 
supplied from the two systems. When 
a 4-kv. feeder is out of service for 
any reason the corresponding load is 
without service. No switches have 
been installed nor provisions made 
for the transfer of load from one 
distribution feeder to another, except 
by emergency connections. The lack 
of such facilities which would involve 
extra capacity in the distribution sys- 
tem is considered justified, first, on 
the basis of overlapping illumination 
guarding against hazards to persons 
in case of an outage and, second, 
upon the few interruptions that can be 
expected on a system with such short 
life. The segregation is such that 
the maximum contingency to be ex- 
pected is the loss of one-half of one 
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Fig. 3—-Switch-house and four outdoor transformer cells 


Switch-house has 
between, separated 
adjacent to the 


by hollow tile 


long 


board fence has been erected on the open 
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a switchroom at each end and an operator’s room 
partitions. 
side of the switch-house are formed by 
switch-house wall and fireproof walls between cells. 


cells. 
Transformer cells asbestos covering on 
the 
A small asbestos- 


fire protection. 
of the transformer 


side 


Each 


The switch-house roof is constructed of wood with a fireproo! 
the g 
Partition walls between the rooms are carried through the roo! 
switch room has a 
well as a door to the operator’s room. 


top. 
for 


door to the outside as 


inside and asbestos roofing on thie 
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Table I—Power Enough for a 
City of 300,000 


Estimated over-all expendi- 


COST. Sccaes Sukie Cane a $150.000,000 
Exhibitors and _ concession- 

SER et totes onina katie ans 2.000 
ee OT ee eee Sear 200 
Estimated demand (90% 

OE) Gace sr erin cccses 65,000 
ee ae ere 1,200 
Load density, exhibit section 

(kw. per sq. mile) average 50,000 
Substations, two, totaling 

CON Sci o5.iss\eceed aes 90,000 


Underground distribution cable 
500,000 circ. mil (ft.).... 
Wes GPO CH 6 is ds ie casiecs 


260,000 
300,000 


substation, this representing 25 per 
cent of the total World’s Fair load, 
but without complete darkness at any 
point in the fair. 

Each 4-kv. feeder is made up of 
500,000-cire.mil non-metallic sheathed 
cable in the position near the substa- 
tion and No. 4/0 non-metallic 
sheathed cable on the far end. Each 
feeder is capable of carrying normally 
about 3,000 kva. The substation 
breakers have sufficient interrupting 
capacity to make unnecessary the in- 
stallation of reactors on the distribu- 
tion feeders. 

Absence of reactors and the short lengths 
of underground feeders make a very stiff 
system from the point of view of a short 
circuit or of motor starting current. It is 
calculated that 145 amp. at 40 per cent 
power factor can be drawn at most any 
place on the 4-ky. system without exceed- 
ing a voltage dip of 2 per cent at that 
point. This stiff system also minimizes 
the normal voltage range. It is estimated 
that, on the basis of bus regulation 
in the substations, the maximum spread 
between service voltage at the secondary 
of the distribution transformers will be 
approximately plus or minus three volts 
from 122 volts. Secondary runs between 
distribution transformers and services to 
space within World’s Fair buildings are 
sufficiently short so that, on the basis of 
wire sizes conforming with the code, the 
voltage drop between the transformer sec- 
ondaries and the service points will be 
slight. 

Outdoor distribution transformers 
are generally located outside of build- 
ings in roofless inclosures (see Fig. 
2), of which one or more building 
walls form a part. 


Use non-metallic sheathed cable 


Ozone-resisting, non-metallic 
sheathed cable is being used for the 
4-kv. circuits, primarily because this 
cable can be salvaged at a good por- 
tion of its original cost. Non-metallic 
sheathed cable also makes splicing 
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and tap-offs much simpler. The cable 
is provided with asbestos braid in- 
stead of the usual cotton braid in 
order that mechanical protection may 
be assured at the time the cable is 
pulled out of the World’s Fair system. 
Special pre-insulated crab type splices 
(Fig. 2) are being installed, each 
being adequate for the joining of 
the 4-kv. mains conductors on one 
phase with provision for two service 
tap-offs. Three of these four-legged 
crab splices are used on each feeder 
in each manhole. A bare neutral is 
used in the same duct with the phase 
conductors. Bare conductors are also 
used for the service neutrals and are 
connected to the mains neutrals in 
the manholes without insulation. 


Substation design 


Substations are identical in design 
and consist of a switch-house and 
four transformer cells. Regulators 




























Fig. 4—Compactness a feature 
of substation switch rooms 


Switch cells are formed by an angle- 
iron framework with transite bar 
riers. Framework is cast into the 
concrete floor and attached to the 
roof at the top. Stab type discon- 
necting devices were removed from 
the breaker trucks and bus connec- 
tions and the outgoing feeder cables 
were bolted directly to the truck ter 
minals. Disconnect switches are 
mounted above the oil circuit break- 
ers for disconnecting the oil circuit 
breakers from the bus or for ground- 
ing the feeders through the circuit 
breakers. An asbestos board guard is 
bolted back of each switch structure 
to a distance of about 6 ft. from the 
floor. Asbestos board guards are also 
bolted to the front of the switch 
compartments from the ceiling down 
to the tops of the oil circuit breaker 
tanks, 


are installed in conjunction with each 
transformer and are located behind 
the transformers in the transformer 
cells. The contact-making voltmeters 
and line drop compensators are also 
located in the transformer cells ( Fig. 
3), being mounted on the wall in a 
weatherproof metal cabinet. The reg- 
ulators are sheltered for protection 
against the weather. 

A conventional copper bus is not 
used. Three concrete ducts with 
openings at various locations are 
mounted above the switch cells. In- 
dividual braid-covered, ozone-resist- 
ing cables are run in these ducts for 
the connections between the feeder 
breakers and the corresponding trans- 
former breaker. Similar connections 
are run from one transformer breaker 
to the bus tie breaker. Isolated phase 
construction is obtained by putting 
the same phase of all circuits in the 
same duct. The bus terminals of the 
two transformer breakers on opposite 





Fig. 5—Distribution transform- 
ers are located outside build- 
ings in roofless inclosures 


As an alternative to the construe- 
tion illustrated, stucco on wire lath 
is also used, supported on a wooden 
framework. Fire-resisting building 
board is added to the outside face of 
the building walls for the height of 
the inclosure where a building wall 
forms part of the inclosure. Trans- 
formers are protected on the primary 
side with boric acid type fuses to 
obtain quick clearance of faults and 
thus reduce their severity. In gen- 
eral there is no secondary switching 
equipment in the transformer inclo- 
sure; separate service rooms are pro- 
vided inside the building for the 
service switching and other main 
supply cabinets. 
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Table Il—Electric Rates Billed by Fair Corporation 





Metered Service 


Demand Charge: 
15 kw. 
. 985 kw. 
ake . 1,000 kw. 
Excess over... . 2,000 kw. 


Energy Charge: 
Weccs< haces 


of maximum demand 
of maximum demand 
of maximum demand 
of maximum demand. . 


10 kw.-hr. 

70 kw.-hr. 
720 kw.-br. 
5,200 kw.-hr. 
24,000 kw.-hr. 


. per month 

. per month 

5 per kw. per month 
1.50 per kw. per month 


(or less) per month 90 cents per month. 

of monthly consumption 45.45 cents per kw. 
of monthly consumption 5.0 cents per kw. 
of monthly consumption 4.0 cents per kw. 
of monthly consumption 1.3 cents per kw. 


. 150,000 kw.-hr. of monthly consumption 1.0 cents per kw. 


Excess over......... 180,000 kw.-hr 


Minimum Charge: 


A minimum charge of $50 per month is applicabl 
The above metered rate is applicable to install 
between 3 kw. and 5 kw. 


. of monthly consumption 0.7 cents per kw. 


e to this service. 
ations of 5 kw. and more without option, and optional 


For installations of 3 kw. and less without option, and optional between 3 kw. and 5 kw., the following 


flat rate is applicable. 


Unmetered Service 


For the first 500 watts or less of monthly billing demand 
For the next 2,500 watts of monthly billing demand 


For excess over 3,000 watts of monthly billing dem 


Demand: 
When demand meter is not used summation of 


$10 per month 
$2 per 100 watts or less per month 


and $1.75 per 100 watts or less per month 


the wattages of the lamps and name plate, or full load 


ratings of all motors, equipment and devices connected will be considered as the continuous demand for 
whatever hours the project is open, plus a reasorable time for servicing of users’ spaces. 





sides of the switchrooms are connec- 
ted together by a cross-over of cable 
in ducts. All disconnect switches 
have two positions, one for connecting 
to the bus and the other for ground- 
ing the particular circuit. 


Provision of protection 


Energy for closing and tripping the 
oil circuit breakers is obtained from 
a 120-volt storage battery charged 
by a trickle charger. The alternating 
current supplied to the regulator 
motors, lights, trickle charger and 
other station apparatus is obtained 
from a bank of house transformers in 
one of the transformer cells, with 
a throw-over switch to a secondary 
service from the distribution system 


Capacitors Increase 
Distribution Capacity 
{Continued from page 37] 


have been fed to this cable and the losse- 
have been 1.34 per cent, or a saving of 
350,000 kw.-hr. in a year. At 2 mills value 
this represents a return of $700 for an in 
vestment of $17,000 in capacitors plus an 
additional reduction in losses on the 4,000 
volt feeders. 


On low power factor rural peaks 


On rural lines the picture is some- 
what different because capacity is 
more largely limited by voltage regu- 
lation, for improvement of which 
capacitors are less economical than 
voltage boosters. For example: 
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of the other substation. Emergency 
lighting is obtained by automatic 
throw-over of a limited number of 
lights from the a.c. supply to the 
d.c. control battery. 

Straight overload protection is pro- 
vided on all outgoing distribution 
feeders. Straight overload protection 
in addition to reverse power protec- 
tion is provided on all incoming 
feeders from the power company sys- 
tem. No automatic reclosing means 
has been provided on any of the 
breakers. Push buttons at the trans- 
former breakers are provided for 
remote operation of the regulators. 
The two regulator banks supplying 
each section of bus have cross-con- 
nected control when the feeders are 


A 20-mile, single-phase, 6,900-volt line 
would require 122.5 kva. in capacitors for 
a 10-volt rise (in 115 volts). This would 
cost $1,225, as compared to $750 for a four- 
step automatic voltage booster capable of 
handling 50 kva. in load. And the regu- 
lator would have the advantage of being 
able to change the amount of boost as 
needed, while the capacitor would give a 
constant boost. 


But if low voltage on rural lines 
is accompanied by a fully loaded or 
overloaded substation and power 
factor is lagging at the time of peak 
load capacitors may prove an eco- 
nomical method of increasing the 
substation capacity and the improve- 
ment in voltage regulation that will 
come by locating the capacitors out 


paralleled to eliminate hunting. A 
heel and toe switch is provided for 
cross-connecting the regulators or 
for using the straight connections as 
desired. 

Normal operation will be with all 
bus tie breakers open, all incoming 
feeder breakers closed and all regu- 
lators cross-connected. When an in- 
coming feeder is out of service the 
bus tie breakers will be closed, with 
the regulators non-automatic. The 
operation will then be on the basis 
of solid bus with three incoming 
feeders and manual regulation. No 
facilities have been provided for 
cross-connecting feeders on opposite 
sides of bus tie breakers. 


Service to exhibitors 


Smaller exhibitors and concession. 
aires occupying limited space within 
one of the many World’s Fair build- 
ings will be supplied with secondary 
service at a location within the 
space occupied. These secondary 
services will be from secondary mains 
installed within the buildings by the 
Fair Corporation. Meters will be 
rented to all exhibitors by the Fair 
Corporation and transformers fo: 
exhibitors’ buildings may be rented 
when available. The larger exhibitors 
who construct their own buildings 
will provide transformer vaults or 
inclosures in connection with their 
building and will equip such vault. 
including the 4-kv. service runs to 
the Fair Corporation’s 4-kv. mains 
in the street. 

The electric rates billed by the 
Fair Corporation will be as shown in 
the accompanying table ITI (except for 
additions or deductions according to 
changes in cost of fuel or taxes). 


on the line, being practically free. 
will come as a welcome gift. 

This year the Kansas City Power 
& Light Company is installing 1,125 
kva. in capacitors on the 11-kv. rural 
distribution system. The justification 
arises largely from substations over- 
loaded in the summer with a low 
power factor load. It is also ex- 
expected that there will result an im- 
provement of the 33-kv. supply loop 
voltage, reduction in load on_ the 
33-kv. step-up transformer station. 
improvement of distribution circuit 
voltages. reduction of losses and im- 
provement of voltage under emer 
gency conditions. 
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Insulation Co-ordinated 
in Instrument Transformers 


By JOHN H. CHILES 


Section Engineer Westinghouse Electric @ Manufacturing Company, Sharon, Pa. 


OR many years the main cri- 
Pre by which instrument trans- 

formers have been judged by 
the operator are their cost, dimen- 
sions, performance characteristics 
and the A.I.E.E. low-frequency (60- 
cycle disruptive) tests. With the ad- 
vent of co-ordination of instrument 
transformers to definite impulse lev- 
els this latter feature is becoming of 
major importance. However, it is 
generally true that with the advent 
of new lines of instrument trans- 
formers, particularly of the indoor 
type, cost and dimensions must be 
either constant or reduced. 

During the study of proposed im- 
pulse levels in the various standardi- 
zation committees some manufac- 
turers found it desirable to parallel 
their insulation studies in impulse 
levels and impulse strengths, with 
completely new lines of apparatus 
co-ordinated to the proposed impulse 
levels. This was found a much more 
desirable procedure than merely to 
modify existing lines of apparatus to 
attempt to increase their impulse 
strength to acceptable levels. 

In the past, in order to attempt 
to co-ordinate his system to a service- 
able impulse level, the operator had 
to depend on the standard A.I.E.E. 
or N.E.M.A. low-frequency tests and 
whatever additional factors of safety 
the individual manufacturer chose to 
use. It has been established that the 
low-frequency dielectric tests do not 
necessarily indicate the impulse 
strength for dry type apparatus. It 
is thus obvious that the old A.LE.E. 
or N.E.M.A. tests did not assure co- 
ordination as far as impulse strength 
is concerned. That there was not 
even co-ordination between the low- 
frequency tests for voltage and cur- 
rent transformers, and even in the 
case of voltage transformers there 
Was no reasonable relation between 
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Fig. 1—Dry type 

transformer gives 

enhanced impulse 
strength 


Problem met by choice 
of method and amount 
of insulation used, by 
increasing length of 
creep surfaces and the 
thickness of insula- 
tion over them. ‘I'he 
transformer shown is 
typical of designs for 
less than 22 kv. 


lll 


Fig. 2—Impulse strength high across 
windings of dry type voltage trans- 


formers 
Molded spools for primary coils. Unit filled 
under vacuum with high-dielectric com- 
pound to exclude all moisture and air. 


Case completely sealed and rendered fiexible 
to allow for change in volume of contents 
with changes in temperature. 


the low-frequency tests for the various 
voltage classes, is indicated by Table 
I. (Note the small increase in test 
from 2,300 to 4,600 and 6,900-volt 
classes. ) 

Various committees working on co- 
ordination have proposed the values 
in the tabulation in Table II for in- 
strument transformers. This tabula- 
tion will prove valuable as a refer- 
ence; however, it will need close study 
on the part of the operator in order 
that he may properly co-ordinate his 
system. This tabulation proposes that 











oil-insulated or outdoor instrument 
transformers, 22 kv. and above, be 
designed to the same levels as power 
transformers, and that this apparatus 
for 15 kv. and less be designed to the 
distribution transformer levels. This 
tabulation also allows a permissible 
level one class lower Note 3, 
Table II), where this level will be 
adequate. It is thus obvious that in 
the indoor class of apparatus (22 kv. 
and less for current transformers, 
15 kv. and less for voltage trans- 
formers), the operator has a choice 
of two impulse and low-frequency test 
levels. It is thus necessary, in apply- 
ing apparatus in this class, for the 
operator to determine the impulse 
level with due consideration to ex- 
posure to impulse voltage, protection, 
size and cost of apparatus. 


(see 


Interpretation of table data 


Some further interpretation of the 
tabulation in Table II will likely be 
helpful. Some of the items of par- 
ticular interest are: 

All single-phase voltage transformers, 
8,660 volts and less, are to be good for 
“star” operation (see Note 2), the im- 
pulse level and associated low-frequency 


dielectric test being determined by the 
“star” or maximum rating. This change in 
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practice gives the operator a transformer 
having a much higher insulation strength 
and one which is on the same application 
and insulation basis as distribution trans- 
formers which for years have been good 
for “star” operation through the 8,660-volt 
range. The tabulation (Note 2) gives the 
corresponding current and voltage trans- 


Table I—Proposed Insulation Tests Present Advance in Co-ordination 


——_s 


Old N.E.M.A. and A.LE.E. 


60-Cycle Dielectric Tests (Kv.) New Proposed Tests 


Voltage Transformers Current Transformers Lower Level (1) Higher Level (2) 








formers with their impulse and low-fre- Old Old "a 
quency tests. It should be noted that the 60-Cycle Test = Kv. 60-Cycle Kv. 60-Cvel 
low-frequency tests are standard com- fe chins b .nccediimeemmnsi base a Impulse Test Impulse Test 
mercial tests; however, impulse tests are N.E.M.A.| Class Wome (Kv.) Gn (Ky.) 
special, although the manufacturer should N.E.M.A. | A.LE.E. athe 
be able to ne that the required Sl i i ae AS 
impulse strengths are met. 

In general, it is proposed that outdoor rip 4 1" =. 71% oe = . = 
instrument transformers, 15 kv. and less, 6.9 16 16 36 15 76 26 95 34 
will be to the same impulse and low- 13.8 


frequency test levels as distribution trans- 
formers. It is believed in general that 
standard lines of dry type indoor appa- 
ratus, 15 kv. and less, for voltage trans- 
formers and 22 kv. and less for current 
transformers, will be to one level less than 
for the corresponding outdoor apparatus. 
However, special lines of apparatus will 
be available to the same levels as outdoor 
or oil-insulated apparatus. Briefly, some 


(1) This level is for apparatus where the exposure to impulse voltage is low and will generally be applied 
to indoor apparatus. 


(2) This level is generally applied to outdoor apparatus and is the same level as that for distribution 
transformers. 








Table II—New Proposals for Insulation of Instrument Transformers 




















“ wee oo Basic Insulation Levels* (3) Bushings* (3) 
of the reasons for this permissible lower Rated — Sere satiellldacialiaidiaaaiiaas sailctiiaa 
level (as covered by Note 3) for instru- Circuit Rated — Impulse Voltage Low Freq. Low Freq. 
° oltage ranst. es ielectric ashover 
ment transformers are as follows: Volts (1) | Voltage Gap Full Chanel Wave 7. Values 
1. Most applications of dry type appa- Kv. (4) | (In.) (7) | Wave |—-——————_| Kv. }--————_—_——-— 
ratus are materially less subject to impulse Kv. (5) Kv M.S. (5) (6)| rms. Dry_ | Wet 
voltages than outdoor apparatus. 120 (2) 
2. The permissible lower impulse level ron a 
for classes below 15_ kv. demand _ higher 600 (2) 1.2 0.8 30 36 1.0 10 11 7 
low-frequency dielectric tests than the old an 8 ‘ P 
A.LE.E. tests. In the 15-kv. class the »500 (2) 2.5 1.6 0 1.25 15 
new low-frequency tests are slightly lower 4,160 (2) 
than the old tests; however, here the im- 4,330 (2) 7 
pulse levels assure co-ordination where the +200) a 2.3 = ” 1.6 19 ” ” 
old low-frequency tests did not (see Fig. 6,900 (2) 8.66 3.3 76 88 1.6 26 38 26 
1). . s . 11,500 od 
3. With few exceptions dry type instru- 13,800 15.0 4.5 95 110 1.8 34 51 35 
ment transformers as built to the permis- ‘ ‘ 
2 ’ 25. : 7 
sible lower test level are one to two, or sa sind v4 168 -_ s.0 “= - 
more, impulse levels higher than the older 96.500 $4.5 10.2 195 335 3.0 70 1s a 
types ef instrument transformers built , ° , 4 4 . : 205 157 
merely to meet the old A.I.E.E. low-fre- a _— — we " +9 Kad 
quency tests. 92,000 92.0 27.5 445 515 3.0 185 265 200 
A e 115,000 115.0 34.7 540 625 3.0 231 325 250 
s An ao to the ao level as 1 138,000 138.0 42.1 645 750 3.0 277 385 295 
tribution transformers would mean a radi- 
cal increase in physical dimensions and -. =. 2.3 bh 1 * 22 = = ptr 
in cost. It is doubtful if the service record 230,000 230.0 70.4 1,050 1,210 3.0 461 610 475 
of the older lines of apparatus would 
ae : : a 5 f 5 
justify such radical increases in impulse sas'one cas aes i’bae 4 33 a Rives m 


















































































































































strength beyond those already made to 
reach the permissible lower level in im- 
pulse strength. Generally the problem of 
. meeting the permissible lower impulse level 
has not been so difficult in the case of 
current transformers, as here the difficulty 
is only a matter of adding insulation from 
the primary to core and secondary, while 
that for voltage transformers is materially 
increased by the problem of insulating 
through or across the high-voltage wind- 
ing. The difficulty of even meeting the 
permissible lower level in the case of dry 
type potential transformers is exemplified 
by the fact that few manufacturers have 
produced lines of dry type voltage trans- 
formers for which they claim even these 
permissible lower levels in impulse strength. 


Dry type transformers 


The insulation problems for im- 
pulse strength in oil-insulated instru- 
ment transformers are generally the 
same as the problems for power or 
distribution transformers; however, 
the problems of dry type apparatus, 
15 kv. and less, are generally quite 
different. In the case of current trans- 
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* Values given are minimum values. 


Note 1—When potential transformers are 
suitable for star connection, the name- 
plate shall be so marked and the star 
voltage rating shall determine the required 


basic insulation level and the bushing 
characteristics. 
Note 2—Single-phase potential  trans- 


formers for 8,660 volts or less shall be 
suitable for connection in star. 

For example, windings for 8,660 volts or 
less shall be capable of withstanding tests 
as foliows: 


Low Cor- 

Freq. respond- 
Kv. Dielec- ing Rat- 
Full tric ing of 


Wave Test Current 
Impulse Kv.— ‘Transf. 
Test R.M.S. in Kv. 
Single-Phase Transformers 
(Same as distribution 
transformer levels) 


2,400/4,160 Star 60 19 5 
4,800/8,320 Star 76 26 7.5 
6,900/11,950 Star 95 34 15 





formers the insulation structures con- 
sist of creep surfaces or parts subject 
to puncture, or a combination of both 
(Fig. 1). Due to variable impulse 
ratios for creep surfaces and struc- 






Note 3—The next lower insulation level 
may be specified when it is adequate. For 
example: For potential or current trans- 
formers, 15 kv. or less, when exposure to 
impulse voltage is low. 

Note 4—Voltage ratings of current trans- 
formers are the maximum voltages for 
which they are applicable. For co-ordinated 
insulation, current and voltage transformers 
having the same impulse ratings as other 
apparatus in the circuit should be selected. 

Note 5—Test made with 1 1/2-40 micro- 
second wave. ; 

Note 6—M.S. — Microseconds, minimum 
time to flashover. 

Note 7—These values given for reference 
only as they are no longer specified in the 
standards. 
ee 








tures of creep and puncture in com- 
bination it is necessary to establish 
impulse strength by impulse tests 
instead of by impulse ratios from the 
low-frequency tests. The problem in 
dry type voltage transformers (Fig. 
2) is greatly magnified by the neces- 
sity of high impulse strength across 
or through the winding. 
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Ceiling Louvers Graduate 
Light at ‘Tunnel Entrance 


RADUAL change in light in- 
tensity to accommodate pupil 
adjustment of motorists is a 

new feature in tunnel lighting devised 
for the new Broadway low-level tun- 
nel east of Oakland, Calif., which 
saves miles of tortuous travel around 
the foothills. Romaine Myers, con- 
sulting engineer, contributed the idea, 
which is executed by means of a 
canopy (Fig. 1) with louvered ceil- 
ing extending outward from each por- 
tal of the twin-bore, four-lane tunnel. 

But before a means of doing this 
could be found the limits between 
which this transition was to be effected 
had to be known. On one side lay 
daylight, on the other the interior il- 
lumination of the tunnel. 

The illuminating system, with all 
lights (Fig. 2) on, illuminates the 
road surfaces at 4 ft.-candles. This is 
the level maintained during bright 
daylight outside. At night less il- 
lumination is maintained. For pur- 
poses of effecting the transition from 
bright daylight to the level of tunnel 
lighting, not the illumination on the 
roadway, but the average brightness 
of the field of view was important. 
This varied from 1,000 to 10,000 mil- 
lilamberts outside to 1.0 inside. 

Accepted studies of eye behavior 
were used to determine just how the 
transition should be made. Diameter 
of the eye pupil is a function of field 


Tunnel Lighting Unit 





Fig. 1—Looking through the 200-ft. light transition structure to the openings 
of the twin bores at the west portal, Broadway low-level tunnel 


brightness, and changes in this di- 
ameter, as the eye adjusts from one 
brightness to another, proceed along 
two definite speed curves, one for 
enlarging diameter, one for diminish- 
ing. By using these curves (Fig. 3) 
it was possible to determine the time 
it would take the eye to make its 
adjustment from daylight to tunnel 
brightness, and vice versa. 

This approximated three seconds, 
and for a car speed of 45 miles per 
hour, this time represented a distance 
of about 200 ft. 

{Continued on page 114} 


Section Through Tunnel 





Fig. 2—Section diagram (left) of a tunnel luminaire and (right) through one 
bore showing position of light unit 
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entering tunnel) 
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Diam. of Pupil in Millimeters 





0% 68 12 6 0H 6B 
Rate of Opening and Closing of Pupils (Sec.) 


Fig. 3—Change in pupil diameter 
determines length of the transition 
structure 


For the pupil diameters 5, 3.8, 2.7, 2.1, 2.0 
the respective brightnesses of field viewed 
are 1, 10, 100, 1,000, 10,000 millilamberts. 





Fig. 4—Light transition structure’s 
aluminum filter graduates daylight for 
the entering or leaving motorist 
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System Stability a Factor 
in System Economy 


By E. L. MICHELSON 


Engineering Department, Commonwealth Edison Company, Chicago 


HE effect of stability charac- 

teristics in the determination 

of operating methods for an 
electrical system is not something 
that, once taken into account, may be 
dismissed from further considera- 
tion. On the contrary, the stability 
problem changes its complexion 
with changes in the system load and 
the provision of generating equip- 
ment and other facilities. The im- 
portance of the stability factor is well 
illustrated in the operation of the 
132-kv. system between Chicago and 
Powerton station, which is about 200 
transmission-line miles southwest of 
Chicago near the coal-producing 


area in Illinois. Here the parelleling 


—_— 


20.5° 4 
Belvige, 63 Green 
(Dt G . 


System 
26.5° 


Dixon 


4 +6) 


Powerton 


Waukegan has an installed capacity of 
290,000 kw. and Powerton a capacity of 
215,000 kw., which consists of two 55,000- 
kw. units and one 105,000-kw. unit. There 
are also smaller stations at Joliet, Aurora 
and Dixon which are tied into this system, 
but these feed only the local load. At other 
points, such as Kewanee and Oglesby, power 
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Electric 
Junction 


Red System ___» { 62) 


of lines was discontinued when 
studies showed that electrical separa- 
tion of transmission paths accom- 
plished greater stability at lower 
cost in terms of generation economy 
and power plant investment. 

As shown on the accompanying 
diagram of the present system, the 
Chicago stations are tied together by 
a 66-kv. underground system. These 
cables may be considered as a high- 
voltage bus which runs the length of 
the city; stability is no problem in 
the operation of this system because 
of the low impedance of the cables. 
Two stations, Waukegan and Power- 
ton, supply power to Chicago over 
132-kv. transmission lines, which are 


Waukegan 
O 


12° 5° 


60 1@ 


o 8§=——0 
Chicago 66-kv. 
underground | 

system 


15° 


Chicago 
Heights 


Powerton-Chicago 132-kv. system 


is taken from the 132-ky. system to supply 
the surrounding area. The diagram shows 
the power flow on this system for a typical 
day and gives the phase displacement of 
each bus with respect to Chicago. The 
encircled figures show the loadings (in 
megawatts) for a typical day. The others 
show phase angles with respect to Chicago. 


overhead, except for the portion of 
the Waukegan-Northwest lines lo. 
cated in Chicago. 


Lines originally bused 


In the early stages of the opera- 
tion of the Powerton-Chicago system 
the transmission lines were bused at 
each of the intermediate terminals. 
However, studies indicated that with 
the Powerton lines loaded to the 
maximum available capacity tran- 
sient instability of the Powerton ma- 
chines would result from phase-to- 
phase faults on the bused system; 
that is, such faults on the Powerton 
lines would cause the Powerton ma- 
chines to fall out of synchronism 
with the Waukegan and Chicago ma- 
chines, and all the Powerton ca- 
pacity would be temporarily lost to 
Chicago. 

With the bused system unable to 
maintain transient stability when it 
is heavily loaded, the operation of 
the system can be based on one of 
the following plans: 


1. The system can be bused, the loading 
maintained at its maximum value, and suf- 
ficient running reserve maintained in Chi- 
cago to provide for loss of all the Powerton 
capacity. This plan has the disadvantage 
that a large amount of running reserve in 
Chicago is required; also, the cases of 
instability which would occur would result 
in a severe disturbance on the entire inter- 
connected system. 

2. The system can be bused and the 
loading reduced to the point where trans- 
ient stability can be maintained. This 
method of operation would result in the 
loss of the main advantage of Powerton 
station, which is low cost of operation be- 
cause of its proximity to the coal mines. 

3. The system can be sectionalized and 
the loading maintained at its maximum 
value. With this method of operation there 
is practically no transient stability problem, 
since a fault on any system results in that 
system being disconnected from Chicago. 
For this reason each system can be loade 
close to its steady state stability limit. 
This scheme of operating was adopted an 
has now been in use for some time, with 
satisfactory results. The diagram of con- 
nections shows the three independent trans- 


[Continued on page 112] 
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ISING 1.9 per cent over the 
preceding month, the revenue 
of the electric light and power 

industry in June amounted to $174,- 
271.000, of which $172,319,600 was 
derived from sales excluding those 
to other public utilities, according to 
the Edison Electric Institute. The re- 


mainder represents revenue from . 


other sources. Because of the change 
in the basis of these statistics to the 
Federal Power Commission classifi- 
cation an exact comparison with last 
year’s figures, based on the E.E.I. 
classification, cannot be made. It may 
be pointed out, however, that the 
increase was somewhat greater than 
the gain of 1.3 per cent for corre- 
sponding months in 1937 in revenue 
from ultimate consumers. 


Revenue Trails 
1937— Above 1936 


mercial customers a year ago. The 
decrease was 17.2 per cent, a moder- 
ate improvement compared with the 
difference of 18.5 per cent in May. 
On the favorable side it is to be 
recorded that commercial and indus- 
trial sales in June were the largest for 
any month thus far in 1938, 0.7 per 


cent above January and 4.3 per cent 
above May. 

In contrast with the disparity in 
the commercial and industrial group, 
residential sales continue to set new 
all-time records, taking into account 
the usual summer sag, with a gain 
of 10.7 per cent over 1937 in June. 





Also, while current revenue from 


“sales,” F.P.C. classification, fell 2 200 





per cent short of revenue “from ullti- £ 190 | 1936 
mate consumers,” E.E.I. classifica- Ss 
tion, a year ago, it was 5.2 per cent 3 180 Ne 
above the latter for the same month ‘5 170 
of 1936. wa 

The production of energy was 1.5 § 160 
per cent greater than in May, but it = 1450 zs os Be Sa 
fell 9.2 per cent short of production = Revenue from Te oT ua Total Revenue 
a year ago. Most of this decrease 140 J FMAMJJ ASONDJFMAMJJ ASONDJ FMAMJJASONDJFMAMJJASOND 


was in energy from fuels. 
As in other recent months commer- 320 








. . . & 
cial and industrial customers used = 
much less energy than the correspond- = 300 
ing group of large and small com- z 
5 280 
- 8 
Table I — Revenue of the Electric 2 260 
Light and Power Industry = Average Daily Energy Generated 





(Thousands of Dollars) 


Based on F.P.C. Classification, 1938; on E.E.I. 
Classification, 1937 
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1938* April May June 
Table I1— Source of Energy 
(Millions of Kilowatt-Hours) — Compared with Corresponding Month of Preceding Year 
a Es i cneea 174,575) 168,996) 172,320 
Des nageaiacsadt 1,843] 1,987] 1,951 Generated | 
Total ee ere iscsi ail Dai claiborne cteasiniieiaiagia Total Input 
onoay? press 176,418) 170,983) 174,271 Month From Fuels By Water Power Total Incl. Purch. 
From ultimate 1938 nai cannensenernetsne 
customers........| 177, _ 173,482) 175,797 Energy a Energy ee Energy a Energy ~~ 
> March..... ery 5,270 | —13.5 .— +1.3 . = 9.229 —8.0 
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d To railroads and railways.................- 445.3 427.9 413.7 || Railroads — electric, steam............... 111.1 103.4 97.5 
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| MUNI IIN 3655 ek eee acd 7,355.2 | 7,231.3 7,436.9 Sales to ultimate customers. ......... 8,249.3 | 8,121.9 8,261.2 
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S. B. WILLIAMS, Editor 


A Market for Less Than 
100 per Cent Service 


HE development of the electric utility industry 

has been consistently along the idea of service 
as and when needed—100 per cent availability of 
service. And the improvement in service that has 
gone along with development and expansion has in turn 
aided and abetted expansion. But with growth and 
the intensive development of competitive sources of 
power, it is becoming evident that in some classes of 
power supply at least 100 per cent service is not needed, 
and, furthermore, any attempt to sell 100 per cent 
utility service against the less than 100 per cent com- 
petitive service where the latter is satisfactory for the 
customer’s needs is bound to put utility servicing under 
an almost insurmountable handicap. 

Electric service is a complex affair—far too com- 
plex, at any rate, to be measured by any single dimen- 
sion, such as the kilowatt-hour. It has, however, from 
time to time been arbitrarily simplified for convenience 
in discussion. In one such simplification it is divided 
into capacity and energy components. 

Starting with that division, it might be pointed 
out that the energy component is a more or less fixed 
item, while the capacity component may have a value 
ranging anywhere from zero to 100 per cent. In a fully 
firm power supply its value is obviously 100 per cent, 
while in a pure dump, when, as and if, supply its value 
is zero. But it is apparent that it may have intermediate 
values—an almost infinite number of them, depending 
upon the gradation of the supply from entirely firm to 
dump. Under these circumstances it must be evident 
that if the capacity component should be anywhere near 
equal to the energy component, then whether it is 
utilized to the extent of 100 per cent or to the extent 
of 50 per cent will have a substantial effect on the cost 
of the service. This is of particular significance in any 
process using electric power as a major raw material 
where 100 per cent availability is actually not needed 
and cannot be afforded. 

Dump power has been sold for decades in the 
industry, so this is nothing new. But it has been done 
only in exceptional cases and in cases involving very 
large blocks of power. However, with the development 
of newer ideas in power generation, such as single boiler 
units or single generator plants, there will be available 
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more than ever large quantities of less than 100 per 
cent capacity. It may be time, therefore, to broaden 
the concept and the scope of electric service. One 
hundred per cent capacity availability? By all means. 
where that is needed. However, if there is a need fo 
something less, and as long as that is something that 
can be produced economically, it would seem that that 
class of business would justify cultivation. 


Qualified Home Lighting 
Advisers Needed 


NE of the most effective agencies used by the utili- 

ties to build load through the I.E.S. Better Light- 
Better Sight lamp has been the home lighting adviser. 
Considering the amount of time that could be devoted 
to her training, she has done a very commendable job. 
In her contact with customers in their homes she has 
created a desire for more light, but at the same time 
she has naturally created an impression that she is 
qualified to make recommendations on lighting. And 
she isn’t. Qualified advisers on residential lighting really 
need a lot of study and training. 

These girls have proved their worth as home 
contacts and saleswomen. There is some question about 
confining their efforts solely to lighting, and several 
companies are now using these girls to promote all 
residence services. 

There is, however, a definite need for qualified 
advisers on home lighting problems. Not just as sales- 
people, but advisers. Unless the public can get lighting 
advice from the power company, the chances are it can 
be had nowhere. Fixture houses are interested in selling 
fixtures. Decorators are interested in appearances and 
ensembles, while the quality or quantity of light is 
merely secondary. 

National magazines are emphasizing better light- 
ing, and in so doing are whetting the public appetite. 
However, when one builds a new house or remodels 
an old one, where is one going to get help if not from 
the lighting company? 


Low-Use Customer Problem 


OES the low-use customer warrant, through addi- 

tional revenue, the sales effort that is being 
directed toward him or would it not be better if the 
same money, time and effort were directed toward the 
large-use customers? There appear to be two viewpoints 
on this question. 

Other things than mere comparative revenue have 
to be considered before making a decision on this 
question. Public relations may demand that as many 
customers as possible be built up to the next step in 
order to reduce the average rate, particularly in the case 


ExectricaL Wortp + September 24, 193% 





of minimum bill customers. Too large a percentage of 
the customers, as the result of successive rate reductions, 
might be in the low-use group. Sales to the low-use 
customers might be more profitable, though the gross 
from these sales might be lower. There is less likelihood 
of additional service capacity expense with low-use 
customers. 

In other words, it would be a mistake to take 
the position that because more energy can be sold to 
the large-use customers the promotional and sales effort 
should be concentrated there, to the neglect of the 
small-use customer. If a promotion and sales effort 
directed to the small user can be justified from the 
standpoint of profitable load, or public relations, and 
it usually can, then it should be carried out. Many an 
LLE.S. lamp sold to a low-use customer has produced 
more net than a range sold to a large-use customer. 


+ 
Economtes in 


Record Manufacturing 


ROM all present appearances the next few years 

of electric utility system development and opera- 
tion in the United States may likely go down in history 
under the name of the “age of record making.” What 
between aboriginal costs, building up records and 
accounting systems to reflect original cost, continuous 
property records and units of property, the setting up of 
record systems in connection with Social Security and 
other regulatory legislation, the utilities are gradually 
approaching a situation where it will be possible to 
state in all seriousness that electric utility operation is 
divided not into the famous trio of generation, trans- 
mission and distribution, but that the division goes 
farther and deeper than Gaul and will now be into 
four parts—generation, transmission and distribution 
of power and manufacture of paper records. And of 
the four, the last will by no means be the least. 

All of this can perhaps not be helped. It may be a 
development of the times. True, we cannot see how it 
can bode well for the future of a great industry, or 
how it can contribute basically toward better service 
or lower cost service. 

It may be that the present folly of discouraging 
progress will be halted sometime soon, but experience 
with limitless regulation in other fields gives little 
ground for optimism in that regard. The safe thing to 
assume, therefore, is that record manufacturing on a 
wholesale basis is going to be with us for some time 
to come. If that is the correct assumption, then it is 
essential that the burden of making, cataloging and 
storing be made as easy as possible. 

Because of the increasing volume of record manu- 
facturing the problem of storage is particularly im- 
portant. Photographic developments of various kinds 
designed for economical building and storing of records 
would appear to offer some relief, especially when it 
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is considered that by proper photographic systems the 
cubage required to store a given set of data or records 


can be reduced in the ratio of one hundred to one. 


Publicize Collateral Advantages 
of Purchased Power 


S a means for the local supply of power and heat 
A in a small industrial and in fairly large commer- 
cial establishments the internal combustion engine must 
be taken seriously. No champion of central-station elec- 
tricity supply can afford to laugh off the actual and 
potential competition to purchased power which these 
engines represent. On the other hand, there is :bsolutely 
no justification for the oil engine enthusiast to see in 
these machines the doom of utility service. A saving 
sense of proportion is needed on both sides. 

The high-speed, light-weight, small-capacity oil en- 
gine is a wholly worth-while technical accomplishment 
that no amount of interested belittling can keep from 
development into an acceptive means of power supply. 
Advances and refinements in design of engine-generator 
units primarily for traction service will come—are 
coming—rapidly with the growing application of this 
form of motive power by the railroads. These improve- 
ments are bound to be incorporated in stationary units 
for local electricity supply. 

The internal combustion engine is a dangerous 
competitor of utility service if the area of competition 
is limited to comparison of costs; that is, if considera- 
tion is not given to the collateral advantages of utility 
service. In any given case these collateral advantages 
are of greater or less importance. Sometimes they are 
immediately apparent; again, they may be difficult 
to see. But, hard or easy, it is the job of the utility 
man to uncover these advantages and to state them in 
convincing fashion. If this job is not done—and effec- 
tively done—the engine will more frequently win out. 

In his “Notes on Advertising and Other Aids to 
Utility Industrial Sales,” in the August, 1938, Edison 
Electric Institute Bulletin, J. H. Coates says that ad- 
vertising should stress the collateral advantages of 
purchased electric service. The popular impression of 
the present value and of the future importance of the 
Diesel engine results from publicity. And publicity is 
the only means by which it can be corrected. There- 
fore, until utilities make adequate efforts to bring 
to interested notice the fact that their service includes 
much more than just delivery of kilowatt-hours the 
popular ideas concerning Diesel engines are going to 
become more and more an important element in the 
competition against purchased service. Advertising 
of the character suggested by Mr. Coates, in volume 
and of quality to be effective, must be used as a primary 
sales tool in the competition with the internal com- 
bustion engine. 
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Tough Sledding for Power 
Legislation in New Congress 


HE famous Seven TVA’s 
scheme—billions for public 
power and regional control 
under federal direction—will have 
hard sledding in the new Congress 
which meets in January. Odds should 
be at least ten to one that it will not 
pass. Postponed last session largely 
because of the TVA fireworks shot 
off by Arthur E. Morgan, it will meet 
trouble this time for another reason. 
Senators and representatives have 
learned pretty thoroughly two points 
they were not at all sure about last 
session. They know now that faithful 
and unthinking obedience to all 
White House orders is not a sure 
road to renomination, or re-election, 
nor does fighting the President on 
a few issues spell failure to be re- 
nominated, or re-elected. So a little 
more independence is in order, and 
will be manifested from time to time. 
Which might not mean much if it 
were not for the general disfavor 
with which the Seven TVA’s is re- 
garded on Capitol Hill. Actually, 
Congress was eager to use the TVA 
investigation excuse to put it off. 


St. Lawrence doomed 


The St. Lawrence seaway is also 
doomed, despite the recent appeal 
of President Roosevelt to the 
Canadian government, for the same 
reason. As recently pointed out in 
these dispatches, the three most 
violent of the purge efforts, those 
against Tydings of Maryland, Smith 
of South Carolina and George of 
Georgia, were against men unalter- 
ably opposed to the St. Lawrence 
seaway, New Deal forces did not dare 
raise the issue in any of these states, 
nor against Senator Lonergan of 
Connecticut, who shares the St. Law- 
rence seaway views of the others. 
In Maryland David J. Lewis, the 
New Deal candidate against Tydings, 
listed Tydings’ votes against the 
Administration in speech after 
speech, but he omitted this particu- 
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By CARTER FIELD 


This noted journalist gives his personal 

comments and interpretations on cur- 

rent happenings affecting the electrical 

industry. His background and his loca- 

tion at Washington make his thoughts 

informative and interesting even though 
all may not agree with him 


lar roll-call, which defeated the 
treaty last time. 

The geographical issue, which 
mustered 30 votes against the treaty 
last time (it only takes 33 senators 
to beat any treaty) from the Atlantic 
and Gulf States alone, will continue 
to prevent the President having his 
dream about another regional author- 
ity along the St. Lawrence set-up. 
Incidentally Senator Brown of New 
Hampshire, one of the two Atlantic 
Coast state senators who voted for 
the treaty last time, is in grave dan- 
ger of being defeated in November. 


TVA whitewash 


“It looks like a whitewash,” is 
the general comment on Capitol Hill 
about the TVA investigation. No one 
is attacking the committee members 
much. No one save the committee’s 
own members seems to have followed 
the committee’s work closely. Out- 
side of three newspapers, the New 
York Times, New York Herald Trib- 
une and the Chicago Tribune, most 
of the country’s newspapers printed 
little about the investigation after 
the first few days. 

But there is a general impression 
among congressmen, expressed in 
private conversations, that lack of a 
forceful, aggressive investigating 
staff hamstrung the committee’s 
efforts. Also, that the counsel of the 
committee, instead of being the type 
of Sam Untermeyer and Ferdinand 
Pecora in now famous congressional 
investigations, was actually working 


hand in glove with the TVA authori- 


ties, and only showed real enthusiasm 
when there was an occasional sortie 
to attack the power companies, as 
when the committee made its surprise 
move to Chattanooga. 

It is not that the expectancy was 
that terrific graft would be shown up, 
but rather that the committee’s dis- 
coveries had been rather negative, as, 
for example, the disclosure that the 
“yardstick” was not a measure for 
determining whether rates charged 
by private electric companies were 
reasonable. 


FPC-SEC feud 


Jealousy between the Federal 
Power Commission and the Securi- 
ties and Exchange Commission is 
souring into a downright feud. The 
latest friction is over the inquiry the 
SEC is making into costs in the elec- 
tric business. Chairman Douglass has 
been keenly interested in various 
phases of the utility situation for 
some time. It was he who started 
Roosevelt talking about the “capital 
strike,” saying that the utilities 
should have spent a billion dollars 
a year in each of the last three 
years for expansion and betterment. 

But FPC thinks it and it alone 
should make any investigation con- 
cerning the electric industry. It feels 
that SEC is encroaching on its ter- 
ritory. Under all this is the convic- 
tion in FPC that SEC thinking is 
not in tune with the New Deal on 
the electric industry—that it has 
delved so deeply into the security 
business that it thinks in terms of 
returns on investment rather than 
on cheap power for the plain people. 

If the feud gets any worse it will 
get an airing on Capitol Hill. Inci- 
dentally there is very little chance 
that Frank R. McNinch, now chair- 
man of the Communications Commis- 
sion, will return to the Power Com- 
mission, but if he should that would 
make the feud worse, in view of the 


[Continued on page 114] 
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Carlisle Asks Co-operative Effort 


Between Industry and Government 


Tells Empire State Gas and Electric Association that economic exis- 
tence of government is dependent on success of private enterprise — 
Kellogg sees encouraging signs — Prezzano elected new president 


A strong plea for sincere co-opera- 
tive efforts between business and gov- 
ernment to help safeguard this nation 
through the present troubled times, 
voiced by Floyd L. Carlisle, chairman 
of the board, Consolidated Edison Com- 
pany of New York, Inc., climaxed the 
33d annual convention of the Empire 
State Gas and Electric Association, 
held at Lake Placid, New York, last 
week. 

Pointing out that the economic exis- 
tence of government itself and the con- 
tinuance of governmental credit was 
based in the last analysis upon the 
taxes levied on the commercial activi- 
ties of the country, Mr. Carlisle 
sounded the call for national leaders 
who would recognize this fundamental 
relationship and thus help rather than 
hinder the well-being of the entire 
nation. 


Charles W. Kellogg, president Edi- 


son Electric Institute, reminded the 
convention audience that the reason 
for the existence of the utility industry 
is to supply the best electric service 
as widely and as economically as pos- 
sible, a task, he said, that elevates the 
industry far above the humdrum level 
of merely making a living. 
Encouraging signs for the industry 
were seen by Mr. Kellogg in the grow- 
ing appreciation by the man in the 
street that competitive governmental 
projects exist after all upon many sub- 
sidies from taxpayers. In support of 
this, Mr. Kellogg stated, only 11.5 per 
cent of the voters now favor municipal 
ownership, whereas in elections of only 
two years ago 58.5 per cent of the 
votes cast favored municipal ownership. 
A rural electrification agreement be- 
tween utilities and the Federal Land 
Bank of Springfield, Mass., was de- 
scribed by E. H. Thomson, president of 











OF THE WEEK 








Edward P. Prezzano 


the bank. This agreement provides that 
so far as the construction of service 
lines is concerned the bank will sub- 
ordinate its lien for a specified period 
of time and will not make the power 
company a party to any foreclosure 
proceedings that might result out of the 
mortgage during the specified period. 
At the present time the agreement has 
been entered into by 21 New York utili- 
ties, by one in New Jersey, four in 
Massachusetts, three in Vermont and 
one each in Maine and New Hampshire. 

Col. John Stilwell, vice-president 





Left to right—T. A. Corby, John Wilkie (vice-president and treasurer), F. M. Green and J. R. Farmer, Central Hudson Gas & 
Electric; Sanford J. Magee, Associated Gas & Electric Corporation; A. J. Stanton, Spang-Chalfonte Pipe Company; Art E. Ward, 
Utility Management Corporation, and H. M. Sleiter, General Electric Company 
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Left to right—Davis M. DeBard, Stone & Webster Service Corporation; J. P. Haften- 
kamp, Rochester Gas & Electric Corporation, and Campbell Wood, Nash-Kelvinator 


Consolidated Edison Company of New 
York, Inc., reviewed safety records of 
the company and. presented views de- 
signed to provide for the most effective 
organization, operation and appraisal 
of utility safety departments. 
Compared to an industry ratio of 
accident incidence (by hundreds of 
employees) of 2.55, the Edison compa- 
nies’ rate is 1.43, Col. Stilwell said, due 
to the adoption by the companies of an 
active and continuing safety campaign. 
Since 1927 an accident frequency of 10 
per hundred employees has been re- 
duced to 1.43 per hundred, he said. 
Discussing the New York uniform 
system of accounts, Francis J. Brett, 
vice-president and comptroller Niagara 
Hudson Power Corporation, expressed 
the view that it is based too much upon 
a cost accounting theory and that arbi- 
trary allocations are apt to be distorted 
to the point where poor judgment is 
perpetuated in the permanent records 
of the companies. He expressed the 
belief that the classification will be 
revised by joint conferences between 


the regulatory commission and the 
companies. 

Morris S. Tremaine, comptroller, 
State of New York, speaking on the 
subject of “Water Power Development 
for the People,” stated that it is en- 
tirely possible that the power of the St. 
Lawrence could be developed with gov- 
ernment money because unused natural 
facilities are a vicious waste. “But,” he 
added, “if this power should be devel- 
oped, it seems to me the government 
should go no further than to build the 
initial plants and lease the power to 
distributors with proper safeguards as 
the cheapest and most practical way of 
getting a reduced cost to the consumer.” 


Sees double casts 


The existing commercial companies, 
Mr. Tremaine said, now have the dis- 
tributing plants, through which they 
reach most of the property in the state, 
and added it would seem a mistake for 
the state to have to duplicate them, 
making a double cost. 

Walter C. Beckjord, vice-president 


Columbia Gas & Electric Corporation, 
speaking on the electric and gas com. 
petitive situation, exhorted gas company 
executives to spend three-quarters of 
their time on the problem of selling 
more gas service, and Milo R. Maltbie, 
chairman New York Public Service 
Commission, spoke on regulation. 

Officers elected for the 1938-1939 
term are as follows: President, Edward 
P. Prezzano, president Westchester 
Lighting Company; vice-president, Iry- 
ing K. Peck, Binghamton Gas Company, 
H. C. Davison of Consolidated Edison 
Company of New York, Inc., was re- 
elected treasurer and George H. Smith 
was re-elected secretary. 


REA Sends Engineer 


to Scan Power Sites 


Irked by the inability of a number 
of its rural co-operative projects to pur- 
chase wholesale power at rates which 
it considers reasonable, REA has dis- 
patched Franklin P. Wood of its en- 
gineering staff on a trip through Michi- 
gan, Minnesota, North Dakota and 
Ohio to study sites and engineering de- 
tails for a number of generating plants. 

Two of these plants would be located 
in Michigan, and one in each of the 
other states, with a possibility of one 
or two additional plants in Minnesota. 
Most of the REA projects have been 
able to purchase wholesale power at 
less than 144 cents per kilowatt-hour, 
but comparable rates have not been 
obtained for the projects to be studied 
by Mr. Wood. 

During his trip Mr. Wood will also 
inspect REA-financed generating plants 
now in operation at Chippewa Falls, 
Wis., and about to be placed in service 
at Adrian and Zeeland, Mich. He will 
make a final survey for a plant in Ohio 
for which $500,000 has been set aside. 


Left to right—Col. William Kelly, Buffalo, Niagara & Eastern Power Corporation; Edward P. Prezzano, Westchester Lighting 

Company; Herman Russell, Rochester Gas & Electric Corporation; William Brown, General Electric Company; Morris Tracy; 

Central New York Power Corporation; Francis J. Brett, Niagara Hudson Power Corporation; E. C. Scobell and Alexander 
Beebee, Rochester Gas & Electric Corporation 
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Sharp Issue With REA Program 
Taken by Electrical Contractors 


Association at its convention in Detroit is not satisfied with answers 
put to REA representatives — Sees agency forcing a huge program 


Sharp issue was taken with the 
Rural Electrification Administration in 
its program to spread rural electric 
lines throughout the country, without 
having properly analyzed the differ- 
ent situations, by the National Elec- 
trical Contractors Association at its 
annual convention last week in Detroit. 

John M. Carmody, REA administra- 
tor, had been scheduled to explain the 
benefits of REA, but was not present. 
However, four members of his staff 
were present and contractors fired 
questions in heavy volume in order to 
thresh out some of the difficulties en- 
countered by the contractors. While the 
discussion was heated, the opinion was 
that a better understanding now exists. 


Forced huge program 


It was the belief of many of the 
contractors that REA has forced a 
huge program without being properly 
organized for it. Experienced contrac- 
tors have lost ground to outsiders, such 
as sewer and bridge contractors, on 
pole line work, and to outsiders not 
competent to do farmstead wiring. 

Because many REA answers were 
evasive, the association adopted three 
resolutions which crystallized the feel- 
ing toward the rural electrification 
market ahead. Opposition was voiced 
to the setting up of an REA pur- 
chasing authority. It was asked that 
the administration make use of estab- 
lished agencies of materials and equip- 
ment distribution. 

The convention also passed a resolu- 
tion condemning unfair practices of 
some wholesalers and manufacturers 
in preparing estimates of jobs for 
bidders so unskilled in electrical work 
as to be unable to make estimates 
themselves. The resolution also in- 
stanced as unfair the prevailing prac- 
tice of suppliers and manufacturers 
who quote on complete jobs instead of 
specific materials and equipment. A 
bid on a complete job, plus a labor 
guess, puts into the hands of any one, 
whether or not he is a competent and 
qualified electrical contractor, the 
complete information and material for 
starting a job. 

On advice of George Andrae, who 
Presented the subject, the convention 
took no action on proposals of the Edi- 
son Electric Institute for modification 
of the National Electrical Code. Mr. 
Andrae pointed out that in any event 
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_ without being organized — Against purchasing authority 


the code could not be modified before 
its next issue in 1939 and that argu- 
ment at present would be fruitless of 
more than ill-feeling and recrimination. 
Therefore he suggested that the con- 
tractors take time to study the E.E.I. 
proposals and thus be prepared to dis- 
cuss them understandingly at the next 
convention. 


Many papers discussed 


Industrial modernization occupied 
much of the attention of the conven- 
tion, with papers specifically on the 
contractor aspect of this subject by 
Frank M. Hydon and W. A. Millen. In 
the session on business building the 
subject again came forward in another 
series of papers—on Nocrete conduit by 
F. B. Combier, Fiber Conduit; on 
checking power factor, by R. H. Rogers, 
General Electric; on explosion hazards, 
by E. R. Monesmith, Crouse-Hinds; on 
line losses, by A. B. Smedley, Ana- 
conda Wire; on silent switching, by 
George Alcom, General Electric; on 
gaseous light sources, by S. G. Hib- 
ben, Westinghouse. Another paper that 
evoked much interest was “Handling 
Range and Water Heater Installations 
on a Mass Production Basis,” by P. M. 
Geary. This paper described the meth- 
ods marked out and successfully em- 
ployed by a co-operating group of con- 
tractors in Youngstown, Ohio. The con- 
vention held for its three days the sus- 
tained attention of the 350 in attend- 
ance, the excellent group of manufac- 


turers’ exhibits contributing in no small 
way to this result. 

The convention will be held in Phila- 
delphia next year. 


Lincoln Are Welding 
Prizes Are Awarded 


Grand award of the James F. Lin- 
coln Are Welding Foundation, $13,- 
941.33, went this year to Mr. and Mrs. 
A. E. Gibson, president and stockholder, 
respectively, the Wellman Engineering 
Company, Cleveland, Ohio. The paper, 
“Commercial Weldery,” is an outstand- 
ing treatise on all the elements re- 
quired to assure the business and tech- 
nical success of all users of welding 
throughout industry. 

Second is the award of $11,397.06, 
received by Anant H. Pandya and R. J. 
Fowler, engineers, Diagrid Structures, 
Ltd., London, England. Their paper, 
“The All-Welded Grid Applied to 
Plane and Spatial Structures,” promises 
to usher in a new era in the design of 
framing for roofs and floors of build- 
ings. An award of $8,852.94 was paid to 
Robert E. Kinkead, consulting engi- 
neer, welding, Carnegie Illinois Steel 
Corporation, Cleveland, Ohio, for his 
paper “Industrial Machinery, Steel 
Making,” in which he describes the 
use of carbon arc welding in a method 
of producing clad metals. 

Award of $7,326.46 went to L. J. 
Carey and Marvin Whitlock, foreman 
and engineer, respectively, American 
Air Lines, Inc., Chicago, IIl., for their 
paper A “Welded Aircraft Piping.” 
Savings in cost as well as increased 
safety and comfort of air travel are 
attributed by the authors to their de- 
sign utilizing arc welding. 

Altogether, 382 awards were made by 
the foundation, ranging from $101.75 





ARC WELDING AWARD—Mr. and Mrs. A. E. Gibson, president and stockholder 
of Wellman Engineering Company, Cleveland, receiving the grand award in the 
$200,000 James F. Lincoln Are Welding Foundation program 
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for honorable mention to $13,941.33, 
the grand award, for scientific studies 
of arc welding, in which $200,000 was 
distributed. Recipients included engi- 
neers, designers, architects, production 
managers, superintendents, draftsmen, 
shop foremen, mechanics, inspectors, 
welding operators, welding supervisors, 
owners of businesses, college profes- 
sors, high school instructors, students, 
and others. Subjects of studies in the 
44 divisions of the program repre- 
sented practically every project and 
structure of industry. 

The central committee of the jury 
of award found that the savings to in- 
dustry by arc welding claimed by the 
authors of papers aggregated $1,600,- 
000,000. This figure was arrived at 
after discounting some very enthusi- 
astic claims. 

* 


Welder Group Adopts 


Transformer Plans 


Final determination of standard trans- 
former specifications was taken by mem- 
bers of the Resistance Welder Manu- 
facturers Association at their meeting 
in Detroit last week. Work in this di- 
rection has been under way for the 
past several months by a committee 
headed by A. D. Jardine of the Welding 
Machines Manufacturing Company. 

It was stated that official announce: 
ment of the details is being withheld 
pending a conference of a subcommittee 
from the Welders Association with C. 
L. Pfeiffer, chairman of the A.I.E.E. 
subcommittee on resistance welding. 
That conference will take place during 
the meeting of the American Welding 
Society in Detroit, October 17-21. 

Walter A. Anderson, president of the 
association, expressed satisfaction with 
progress made in simplification of the 
numerous types of welders now being 
produced. 


Georgia Power Salesman 
Hangs Up One-Day Record 


Georgia Power Company is out to 
top all previous refrigerator sales in 
the new campaign stimulated by bar- 
gain prices. So far sales are above 
estimates. 

A highlight in the present drive was 
turned in by L. D. Oliveros in Augusta, 
where in one day he sold five electric 
ranges, five electric refrigerators and 
four electric water heaters, totaling 
$1,500. 

Through the end of August the com- 
pany had sold 395 domestic refriger- 
ators and 104 commercial units of $100 
each. Commercial sales of all appli- 
ances for the company through August 
totaled $195,975. 
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Demonstrates Work 
on 44-Ky. Hot Line 


Ne 
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At the recent Maryland Utilities 
Association convention at Ocean City 
the James R. Kearney Corporation, rep- 
resented by Tom Bowen, live line tool 
demonstrator, and J. B. Clapp, sales 
engineer, put on for the first time a 
demonstration of working a 44-kv. line 
hot. 

The particular problem demonstrated 
to engineers and operating men was 
that of changing a dead-end string of 
insulators on a flat construction job. 
This was accomplished with new tools 
developed by Kearney. 

The demonstration was made _ pos- 
sible through the co-operation of Louis 
Payne, president of Eastern Shore Pub- 
lic Service and an officer of the Mary- 
land Utilities Association. It was stated 
that the demonstration was made pos- 
sible due to real complications involved 
which had never been accomplished 
before. 


Texarkana Makes Offer 
on Southwestern Properties 


Mayor William V. Brown of Tex- 
arkana, Tex., at the direction of the 
City Council, has offered the South- 
western Gas & Electric Company $250,- 
000 for its physical properties, sit- 
uated on the Texas side of the city 
of Texarkana. Recently the PWA au- 
thorized a grant of $245,000 and a loan 


of $300,000 to the city for the con- 
struction of a municipal light and power 
plant. 

Prior to that the Southwestern Gas 
& Electric Company obtained a federal 
court injunction against the city pre. 
venting it from entering into a con- 
tract for the construction of such a 
plant. A hearing on the injunction js 
now pending before Judge Randolph 
Bryant. 


Sale of Nebraska 


Properties Denied 


Denials that the Nebraska Hydro net- 
work has offered to purchase the Iowa- 
Nebraska Light & Power Company of 
Lincoln have been issued by L. R. King, 
president of Iowa-Nebraska Light; Roy 
Page, vice-president and general man- 
ager of Nebraska Power Company, and 
R. O. Canaday, secretary and attorney 
for the Central Nebraska Public Power 
& Irrigation District. 

Iowa-Nebraska was reported sold for 
$21,465,000 and negotiations for Ne- 
braska Power for between $35,000,000 
and $40,000,000 were reported as being 
under way. 

Mr. King said: “Other than that I am 
getting rather weary of issuing denials 
of sale of the company I have no con- 
ment to make.” 

Mr. Page said in part: “It would ap- 
pear these anonymous and unfounded 
rumors are part of a scheme of the 
promoters, who apparently will go to 
any length in trying to put over this 
deal, which would net them more than 
$2,000,000. Unfortunately, these rumors 
have seriously disturbed both our em- 
ployees and our security owners.” 

“We have submitted no figures or 
made any offer for the purchase of the 
Iowa-Nebraska company,” Mr. Canaday 
said. 

° 


Plans for “Little TVA”’ 


Puerto Rico blasted the idea of hav- 
ing a “little TVA” when Gov. Blanton 
Winship turned down the measure this 
week. It was the third move to group 
island government hydro-electric plants 
and irrigation projects into an “author- 
ity” with broad powers. 

Governor Winship sent the recently 
amended bill adopted by the Legisla- 
ture to the files, with instructions that 
he was “pocket-vetoing” it. 


e 
Fire Destroys Power Plant 


Fire on the night of September 12 
destroyed the Bradley Ice & Power 
Company, Bradley, Ark., leaving the 
town of 363 without electricity. H. E. 
Enyart, owner, estimated damage at 
$20,000. 
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Toledo Edison Exhibit at Fairs 


Creates Interest Among Farmers 


Display of electrical equipment for farm use hastens acceptance of 
appliances — Co-ordinated educational program effective in stimu- 
lating use of electricity — Manufacturers and dealers co-operate 


Ohio farmers and others who visited 
the Henry, Fulton and Williams County 
fairs, held recently, were given con- 
structive demonstrations as to electri- 
city’s worth on the farm. Toledo Edison 
Company, for the second year, spon- 
sored electric equipment exhibits which 
were well attended. 

The fairs held at Napoleon, Wauseon 
and Montpelier were considered good 
proving grounds to attract farmer at- 
tention to the many uses to which elec- 
tricity could be put. Manufacturers 
and local dealers readily responded to 
requests to supply exhibits of appli- 
ances that could be easily demonstrated. 


Stage puppet show 


To drive home its message of the 
value of electricity for farm use, a spe- 
cial puppet show was given hourly on 
a stage to represent a large refriger- 
ator. The performance was timed to 
last seven minutes, so that people 
would be willing to see the entire play- 
let. Large crowds attended every per- 
formance. 

Another feature that attracted gen- 
eral interest was a complete chick- 
brooding project, operating under nor- 
mal conditions. A brooder house was 
furnished and equipped with a brood of 
chicks under an electric hover. Spray 
painting machines, milking machines, 
soil sterilizers, hammer mills, water sys- 
tems, electric roasters and other elec- 
trical appliances were displayed and 
eperated where practicable. 

These displays, sponsored by the 
tural electrification department of the 
utility, under the direction of R. E. 
Johnson, have hastened the acceptance 
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of new electrical appliances for the 
farm, such as electric brooders and soil 
heating cable. They have also encour- 
aged 4-H Club members to enter ex- 
hibits of pig brooders, electric burglar 
alarms and wiring equipment. 

The effectiveness of a co-ordinated 
educational program is reflected by the 
fact that the average farm customer of 
Toledo Edison Company now uses 40 
per cent more electricity than on Janu- 
ary 1, 1937. 


Profits of Business 
Seen Not Excessive 


Warning that misunderstandings re- 
garding policies and achievements of 
private enterprise were bound to arise 
in the modern age, A. W. Robertson, 
chairman of Westinghouse Electric & 
Manufacturing Company, urged busi- 
ness to “stand by its colors” in guard- 
ing against regimentation. 

Speaking before the Seventh Inter- 
national Management Congress in Wash- 
















FAIR EXHIBIT—Toledo 
Edison sponsored an ex- 
hibit of farm electrical 
equipment at three Ohio 
fairs which attracted a 
great deal of interest. It 
was the second year of 
taking equipment to the 
farmers 









ington this week, Mr. Robertson de- 
fended business against New Deal criti- 
cism and at the same time urged closer 
co-operation between business and gov- 
ernment. 


Inasmuch as government is forced by the 
very nature of things to assume a larger 
and larger role in our everyday life, regu- 
lating more and more what we do and how 
we live, it needs the assistance of manage- 
ment more than the government of any 
other age. Management should willingly 
offer its talents and services to government 
because management is the only source 
from which government can get the neces- 
sary talent to operate its activities eff- 
ciently. It ignores management and man- 
agement scowls at government. They are 
both wrong. Meanwhile the public suffers. 

Mr. Robertson stated that modern 
government cannot exist without better 
management. He defended business 
against the attacks that industry and 
management are earning excessive 
profits. He offered statistics showing 
that corporate failures exceeded cor- 
porate organizations. He advised man- 
agement and stockholders to take a de- 
fensive stand, but to stand their col- 
lective grounds and to organize against 
demands of other groups for a greater 
share of the income of business. 

M. W. Smith, manager of engineer- 
ing, Westinghouse, declared that the 
world’s continued progress toward a 
higher standard of living depends upon 
the incentive and protection of in- 
ventors’ ingenuity. He defended the 
nation’s patent system “against current 
attacks to limit its scope.” 
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Bommer Heads 
Southern I.A.E.I. 


A. J. Bommer of Dallas, Tex., was 
elected president of the southern section 
of the International Association of Elec- 
trical Inspectors at the closing session 
of the three-day convention held in 
Jacksonville, Fla., last week. Mr. Bom- 
mer is service engineer for the Under- 
writers’ Laboratories, Inc. 

The success of a plan of co-operation 
between the city electric department 
of Jacksonville and the electrical con- 
tractors, dealers, inspectors and supply 
men was emphasized in an address by 
City Utilities Commissioner Ernest E. 
Anders. Speaking on the subject of 
“Co-operation of Utilities with Elec- 
trical Contractors and _ Inspectors,” 
Commissioner Anders recounted the fine 
results that have been obtained since 
inception of the plan five years ago. 

At the opening session the inspectors 
heard a discussion by L. F. Adams on 
the question of “Synthetic Insulating 
Liquids for Transformers.” Following 
this were two illustrated talks by J. F. 
Flannigen of Atlanta and G. A. John- 
son of New York City. The former re- 
viewed “Motor Characteristics” and the 
latter exhibited a series of slides to 
demonstrate the need for more safety 
in electric installations. 

The 1939 convention will be held in 
Asheville, N. C., the executive commit- 
tee decided, at dates which will be set 
early next year. 


Plans Utility Day 
at Safety Congress 


More than 10,000 men and women 
will assemble in the Stevens Hotel, 
Chicago, October 10-14, as delegates 
to the National Safety Council’s Sil- 
ver Jubilee Safety Congress and Expo- 
sition. The congress will celebrate the 
council’s 25 years of accident fighting. 
The congress will be accompanied by 
more than 130 exhibits, both commer- 
cial and contribution, including dis- 
plays and many working demonstra- 
tions. 

Tuesday, October 11, is public utility 
section day at the exposition. At these 
sessions Walter J. Hodgkins, president 
of the Lake Superior District Power 
Company, Ashland, Wis., will present 
a paper entitled “The Safety Depart- 
ment Declares a Dividend.” There will 
be a discussion on “Protection for Em- 
ployees and the Public on the High- 
ways,” in which E. J. Kreh, manager 
accident prevention, Philadelphia Com- 
pany, Pittsburgh, Pa. and H. F. 
Webb, general safety director West 
Penn System, will participate. 
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Presentation of awards in the public 
utilities safety contest will be made 
on October 13. On this day Dr. J. J. 
Wittmer, medical director Consolida- 
ted Edison Company of New York, will 
discuss the topic “Has the Public Utili- 
ties Industry Any Occupational Health 
Hazards?” 


Orders Filing of Contracts 


The New York Public Service Com- 
mission has ordered all utility cor- 
porations to file on or before Decem- 
ber 1 one copy of every cost-plus con- 
tract let during 1936-38 and one copy 
of every contract let prior to 1936 which 
is now in effect. In the future all such 
contracts must be filed with the com- 
mission thirty days prior to the time it 
becomes effective. 


eelings 


International Association of Electrical In- 
spectors—Northwestern section, Hotel 
Spokane, Spokane, Wash., October 3-5, 
F. D. Weber, secretary, P. O. Box 70, 
Portland, Ore. Southwestern section, 
Hotel Lafayette, Long Beach, Calif., 
October 10-12. H. L. Gerber, secretary, 
205 City Hall, San Francisco, Calif. 


Wisconsin Utilities Association—Electric 
section, commercial and technical divi- 
sions, Schroeder Hotel, Milwaukee, Wis., 
October 24-25. A. F. Herwig, executive 
ns Brunder Bldg., Milwaukee, 

is. 

Association of Iron and Steel Engineers— 
Annual convention and Iron and Steel 
Exposition, Cleveland Public Auditorium, 
Cleveland, Ohio, September 27-30. Brent 
Wiley, managing director, 1010 Empire 
Building, Pittsburgh, Pa. 

Indiana Electric Association—Annual con- 
vention, French Lick, Ind., September 29—- 
October 1. Tom C. Polk, secretary, 607 
—— Terminal Bldg., Indianapolis, 
nd. 


West Virginia Public Utilities Association 
—Annual meeting, Greenbrier Hotel, 
White Sulphur Springs, W. Va., Septem- 
ber 30—October 1. 

American Transit Association — Annual 
meeting, Toronto, Canada, October 3-6, 
Charles Gordon, managing director, 292 
Madison Avenue, New York, N. Y 


Edison Electric Institute—Electrical equip- 
ment committee, Chamberlain Hotel, Old 
Point Comfort, Va., October 10-11; trans- 
mission and_ distribution committee, 
Chamberlain Hotel, Old Point Comfort, 
October 11—12. Bernard F. Weadock, man- 
aging director, 420 Lexington Avenue, 
New York, N. Y. 

National Safety Congress — Silver Jubilee, 
Stevens Hotel, Chicago, Il, October 
10-14. 

Electrochemical Society — Fall meeting, 
Hotel Seneca, Rochester, N. Y., October 
12-15. Dr. Colin G. Fink, Secretary, 
Columbia University, New York, N. Y 


American Welding Society—Annual meet- 
ing, Book-Cadillac Hotel, Detroit, Mich., 
October 16-21. 

National Electrical Wholesalers Associa- 
tion — Semi-annual convention, Drake 
Hotel, Chicago, Ill., October 18-21. E. 
Donald Tolles, managing director, 165 
Broadway, New York, N. Y. 

National Electrical Manufacturers Associa- 
tion — Annual meeting, Palmer House, 
Chicago, Ill, October 24-28. W. ; 
Donald, managing director, 155 East 44th 
St., New York, N. Y. 


Electric Insulation 
Conference Planned 


The eleventh annual meeting of the 
Conference on Electrical Insulation, 
division of engineering research, Na- 
tional Research Council, will be held 
in Pittsburgh, Pa., November 3 and 
4, where the conference will be the 
guests of the Westinghouse Electric & 
Manufacturing Company, Gulf Re. 
search & Development Company and 
the Mellon Institute of Industrial Re- 
search. Features of the meeting will 
comprise three technical sessions, a 
varied program of visits to many plants 
of scientific and industrial interest and 
the annual dinner. 

In the technical sessions a program 
will be presented covering reports of 
recent progress in the scientific, tech- 
nical and practical aspects of dielec- 
trics as applied to the problems of 
insulation. At the anual dinner the 
speaker will be Dr. E. U. Condon of 
the Westinghouse Laboratories. The 
chairman of the conference is Dr. J. B. 
Whitehead, Johns Hopkins University. 


Three Countries Account 
for Increased Fan Sales 


The increase in foreign sale of elec- 
tric fans of American manufacture was 
characterized by the predominance of 
three countries, namely, Canada, Ar- 
gentina and the United Kingdom, with 
purchases of $23,158, $21,679 and $12,- 
189, respectively, according to the Bu- 
reau of Foreign and Domestic Com- 
merce. These three countries accounted 
for 57.9 per cent of the total foreign 
sales of fans, valued at $98,573, for the 
month of June. 

Although Canada showed a slight de- 
cline in impoxts of United States fans 
as compared with June, 1937, a similar 
comparison reveals that Argentina in- 
creased purchases by slightly more than 
six times and that purchases of the 
United Kingdom increased approxi- 
mately 300 per cent during the month. 


Industrial Equipment Show 


The sixth annual exhibit of indus- 
trial equipment will be held in the 
Chicago Lighting Institute, October 
19-21. This annual display of the 
latest developments in electrical equip- 
ment, sponsored by the Electric Asso- 
ciation for the Electrical Maintenance 
Engineers of Chicago, has been an out- 
standing success for the past five years. 
The executive committee of the Elec- 
trical Maintenance Engineers recently 
elected Edwin H. Winkler, Armour & 
Company, president for the 1938-39 
season. 
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Production Rises Sharply 


Week’s energy output reflects 
increasing activity—Sets new 


1938 high—Only 3% 
under 1937 


Rebounding vigorously from the sag 
due to Labor Day, the production of 
energy by the electric light and power 
industry rose in the week ended Sep- 
tember 17 to 2,214,775,000 kw.-hr., the 
highest figure thus far in 1938, accord- 
ing to the Edison Electric Institute. The 
increase over the maximum before La- 
bor Day was unusually large, amount- 
ing to nearly 66,000,000 kw.-hr., or 3.1 
per cent. against 34,500,000 kw.-hr. in 
1936. In contrast, last year there was 
a decrease of 40,000,000 kw.-hr., regis- 
tering the first impact of the depression. 

In 1936 the output in the first full 
week after Labor Day was 2,170,807,000 
kw.-hr. Last week’s exceeded this by 
2 per cent and missed 1937 by only 
2.9 per cent, against 13 in May. 

In the Middle Atlantic region opera- 
tions have broken through the 1937 
level. Several other regions are close 
to the line. The Central Industrial. 
down 17 per cent in June, has cut the 
disparity to 8.1 per cent. In the Rocky 
Mountain area it continues around 20 
per cent. apparently reflecting mining 
conditions. 

Weekly Output, Millions Kw.-Hr. 

1938 1937 1936 


Sept. 17.2,215 Sept. 18..2,281 Sept. 12..2,029 
Sept.10.2,048 Sept.11..2,154 Sept. 5..2,099 
Sept. 3.2,149 Sept. 4..2,321 Aug. 29. .2,136 
Aug. 27.2,134 Aug. 28..2,295 Aug. 22. .2,126 
Aug. 20.2,139 Aug. 21..2,304 Aug. 15..2,004 
Aug. 13.2,134 Aug. 14..2,301 Aug. 8..2,079 





Consolidated Edison 
Orders Appliances 


With its bargain appliance sales cam- 
paign averaging approximately 3,000 
packages a day, Consolidated Edison 
Company of New York, Inc., has given 
orders out to each of the manufacturers 
for 100.000 items. 

E. F. Jeffe. vice-president, expressed 
the opinion that the 200,000 packages 
would be sold before the drive closes 
the first of the year. This means 800,- 
000 appliances in the New York area. 
Mr. Jeffe said that in the first eight 
days of the campaign sales totaled 
26,934 packages consisting of an iron, 
a toaster, a radio and a six-way I.E.S. 
lamp, retailing for $24.50 plus 49 cents 
city sales tax. The value of the ap- 
Pliances total $53.25. 

Within the last five weeks Westing- 
house Electric & Manufacturing Com- 
pany has received its second order for 
25,000 electric irons from Consolidated 
Edison. Westinghouse officials estimate 
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Per Cent Change from Previous Year 
Week Ending 


sie hie ak apie eee ets 

Region Sept. 17 Sept.10 Sept. 3 
New England......... — 1.8 —2.8 — 4.8 
Middle Atlantic....... + 1.6 — 2.4* — 5.2 
Central Industrial..... -— 8.1 — 9.9 —13.8 
West Central......... — 3.0 —9.3 - 9.1 
Southern States....... — 1.1 — 2.0 — 90.1 
Rocky Mountain...... —19.6 -—18.7 ~—20.7 
We aSkasnsto eases — 0.1 — 0.5 — 1.7 

United States. —29 — 4.9 — 7.4 


* Revised 


that 45,000 additional man-hours of 
work will be provided their Mansfield 
employees as a result of the increased 
production schedule with its indicated 
upswing in the business curve. 

H. B. Donley, Westinghouse ap- 
pliance manager, pointed out that a 
large majority of orders now specify 
the better grade and_ higher-priced 
automatic electric iron. 


Municipal Plant Permitted 
to Extend Electric Lines 


The village of Rouses Point, N, Y., 
has been authorized by the state Pub- 
lic Service Commission to extend the 
lines of its municipal electric plant in 
order to furnish service beyond the 
village limits in a portion of the town 
of Champlain. The municipal plant of 
Rouses Point secures its supply of 
electricity from the New York State 
Electric & Gas Corporation, which 
serves electricity in a portion of the 
town of Champlain, but does not serve 





and is not authorized to serve within 
the area for which the village has ap- 
plied for authority to furnish service. 


Sharp Jump in Power 
Needs Seen In Future 


Electroprocess operations consume 
more than one-tenth as much electric 
energy as the total amount generated 
for public use in the United States, the 
Federal Power Commission estimates 
in a report released this week on 
“Power Requirements in Electrochem- 
ical, Electrometallurgical and Allied 
Industries.” 

Presenting the results of the first 
comprehensive survey of this great 
branch of applied electrical energy, 
with copious statistical data, the report 
contains detailed information on the 
present consumption and probable fu- 
ture requirements of energy in the pro- 
duction of fourteen metals or other 
products. 

Past requirements, based generally 
an energy consumption in 1936, are 
estimated at 13,324,000,000 kw.-hr. an- 
nually. Future requirements probable 
within five years, based on trends and 
increasing demands in these industries, 
are estimated at 17,781,000,000 kw.-hr. 
per year, an increase of approximately 
one-third. 

These estimates are summarized as 
follows: 


Energy Requirements 
(Millions of Kw.-Hr.) 


Past Probable* 
Aluminum ..... oes ee 3,600 
Copper .. ave 2,600 2,500 
Chlorine, caustic soda. 1,568 1,900 
Electric furnace ferro- 

NE 6 atlas Saswe ds 1,752 2,500 
Heat treating... ...<<. 2,200 3,000 
Electric furnace steel. . 743 1,100 
Calcium carbide..... 550 1,100 
Zine, electrolytic..... 515 850 
er 39 100 
BHlectric furnace iron.. 105 200 
Artificial abrasives 87 116 
Carbon and graphitized 

rer en 196 300 
oo a ee 288 375 
Potash .. amalewnaid 84 140 





* Within five years. 


The report discusses prospects in 
various parts of the country in the 
light of available raw materials, elec- 
tric power and probable needs. It con- 
tains numerous charts, maps, tables 
and an unusually full index. 


e 
Towns Form Power Group 


Organization of the Southwest New 
Mexico Power Association was com- 
pleted at a recent meeting of the New 
Mexico power committee, with repre- 
sentatives from Hatch, Silver City, 
Lordsburg and Deming. Ira L. Wright 
of Silver City, who was elected presi- 
dent, said the association would pre- 
pare a statement of electric energy 
needs of the district. 
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Aided by the advance in the general market last Tuesday, following easing of the war 
nervousness, utility stocks and bonds showed some gains. For the week, however, 
“Electrical World” stock index lost 0.4 point to 25.8; bond index, 0.4 point to 101.0 





Files $37,500,000 
Offering with SEC 


Virginia Electric & Power Company 
has filed a registration statement with 
the SEC seeking to issue $37,500,000 of 
31% per cent first and refunding mort- 
gage bonds, series B, due 1968. Offering 
is scheduled for early October. 

Proceeds from the sale of the bonds, 
together with the new proceeds of bank 
loans to be evidenced by $4,000,000 
principal amount of 3 per cent notes 
and the $1,500,000 cash contribution by 
Engineers Public Service Company to 
capital of the company in respect of 
common stock, will be used to redeem 
$37,488,000 of 4 per cent first and re- 
funding mortgage bonds, series A, due 
1955; to repay $800,000 of notes to 
banks; to pay for capital additions and 
improvements, increasing electric gen- 
erating capacity in its Twelfth Street 
Power Station in Richmond, Va., es- 
timated to cost $3,350,000. 


Middle West to Simplify 
Holding-Company Structure 


The Middle West Corporation, Chi- 
cago, has filed with the SEC an ap- 
plication for approval of the sale of 
$540,660 of first mortgage 5 per cent 
bonds, series A, due on January 1. 
1957; 2,604.40 shares of 6 per cent 
$50 par-value cumulative preferred 
stock and 32,531.28 shares of $1-par- 
value common stock of the Arkansas- 
Missouri Power Corporation on the 
open market. It stated that the sale 
would simplify its holding-company 
structure by eliminating the issuer as a 
subsidiary. 

The corporation has filed also an 
application for approval of its acquisi- 
tion of 10,657 shares of 6 per cent prior 
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lien stock of the Public Service Com- 
pany of Oklahoma through the exchange 
of 10,657 shares of $6 preferred stock 
of the Southwestern Light & Power 
Company now held by the applicant. 
A hearing has been set for September 28. 


$80,000,000 Issue 
Planned by Utility 


Public Service Company of Northern 
Illinois has called a special meeting of 
stockholders for September 28 to ap- 
prove plans for refunding $80,000,000 
of outstanding bonds. Stockholders 
will be asked to authorize the execution 
of a new first mortgage covering the 
bonds. The company plans to offer the 
new bonds in October if market condi- 
tions are favorable. The operation 
would be one of the largest pieces of 
utility financing in recent years. 

The refunding plan is another step 
in the program of recapitalization and 
refunding for the Commonwealth Edi- 
son group of companies being carried 
out under the direction of James Simp- 
son, chairman. 


SEC Reports Financial Data 
on 150 Operating Utilities 


The Securities and Exchange Com- 
mission has completed a. statistical 
report covering 150 operating and com- 
bination operating-holding companies 
having assets of $10,000,000 or more. 
The combined assets aggregate $9,563,- 
686.059 or approximately 70 per cent 
of the total assets of all registered 
holding company systems. 

According to the report, these 150 
companies had combined gross earn- 
ings of $1,442,350,455 for 1937 and at 
the end of the year served 16,842,267 


electric and gas customers in 22.306 
communities. Data for the report were 
obtained principally from the 1937 an. 
nual reports to stockholders, according 


to the SEC. 





Niagara Issue Cut 
by New York Board 


Largely because the petitioner was 
“unwilling to subscribe to any amorti- 
zation, retirement or sinking fund pro- 
vision,” the New York Public Service 
Commission has authorized less than 
one-third of a proposed $9,400,000 
financing program of a Niagara Hud- 
son Power Corporation unit. 

In a memorandum, from which Chair- 
man Milo R. Maltbie dissented, the 
commission authorized the Buffalo 
Niagara Electric Corporation to issue 
$2,375,000 principal amount of general 
and refunding mortgage 314 per cent 
bonds. series D, to be sold at not less 
than 102 per cent of par and accrued 
interest. Proceeds of $2,422,500 are 
to be used to refund at the maturity 
date on February 1, 1939, first mort- 
gage 5 per cent gold bonds of Buffalo 
General Electric Company, a con- 
stituent company. 

Chairman Maltbie, in voting in the 
negative, said his disapproval was 
primarily because the memorandum 
“does not contain any provision for any 
amortization of the securities issued or 
its equivalent, the building up of the 
assets of the company out of income.” 

In a joint petition Buffalo Niagara 
Electric Corporation and Buffalo. Ni- 
agara & Eastern Power Corporation 
asked authority for the former to issue 
96.000 shares of common capital stock 
without par value and $7,000,000 prin- 
cipal amount of general and refunding 
mortgage 314 per cent bonds, series D, 
and for consent to the acquisition of 
the shares of stock by Buffalo Niagara 
& Eastern. 





Earnings Reports (Utilities) 


Net Income _ 
1938 1937 


*Detroit Edison and ‘ 
SUDS. ....-.--eee-e+ + $6,900,248 $10.983,045 
*Duquesne Light 9,014,509 10,399,502 
*Philadelphia Co. and a 
re ee 6.726.401 9,116,974 
*California-Oregon Pwr. 883,595 1,113,159 
*Gulf States Utilities.. 1.262.256 983,858 
Virginia Elec. & Pwr. 3,356,212  3.335,621 
*Western Pub. Serv. 
eee 199.830 130,680 
§*El Paso Elec. (Del.) 373.772 308.340 
*Baton Rouge Elec..... 334,319 236,892 
*Savannah Elec. & ai 
eR ere 352,677 36.611 
Electric Pwr. & Lt aa 
, OS eee 7.110.092 9,347,350 
tUnited Gas and subs. 8.252.297 11,404.02 


+Twelve months ended August 31. 

*Twelve months ended July 31. 

tTwelve months ended June 30. 

§Includes undistributed earnings 
sidiaries. 


seal 


of sub- 





ExectricaL Wortp + September 24, 1938 





—S 


hr 


nor 


te 
4 


35S 


1 


350 
29 


— 


ib- 


38 









call 


OPERATING PRACTICES 


New ideas and practices in the operation of well-designed, 
constructed and maintained plants and systems 


Load and Energy 
Record on One Chart 


By E. E. STEVENS 
Supervising Engineer, Testing Departinent, 
Commonwealth Edison Company, Chicago 

For local studies the graphic watt- 
meter is an invaluable instrument, 
but its value can be increased by the 
addition of a record of energy use 
on its chart. Such improvement has 
been made in an instrument assembly 
devised by the writer and now in use 
by the Commonwealth Edison testing 
department. The design and scheme 
of the assembly are plainly shown in 
the accompanying illustrations. 

The idea is simply to aid a supple- 
mentary record of energy use to the 





Load and energy 
assembly 
At the top of the watt- 
hour meter and ampli- 
fier combination is the 
light source with lens 
to direct the beam 
downward to the mirror 
on the meter shaft. 
Below, to the left, is 
the photo-electrie tube 
and to the right of this 
8 the ratchet-solenoid 
revolution counter, At 
the left, below the watt- 
hour meter, is the sin- 
gle-tube amplifier. 


Polyphase 


for amplifier 
relay and 

Scheme of load- — 
energy record 


assembly 
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watt-hour meter 4- 


wattmeter chart. This record consists 
of a series of check marks made 
along the high side of the chart by 
an auxiliary pen which is actuated by 
current impulses received from a 
watt-hour meter and amplifier com- 
bination. The watt-hour meter shaft 
carries a small mirror which inter- 
cepts a beam of light on each revolu- 
tion and reflects it for an instant into 
a light sensitive cell. The impulse 
thus provided is increased in a 
simple single tube amplifier and con- 
ducted to the solenoid installed in the 
eraphic wattmeter to operate the 
auxiliary pen. Included in the im- 
pulse circuit is a ratchet-counting de- 
vice that may be set to operate the 
pen at intervals of one, five and ten 
revolutions of the watt-hour meter 
shaft. Thus for any time interval 
taken on the chart the number of 
check marks shows the number of 
revolutions of the watt-hour meter. 
Multiplying by the disk constant 
gives the watt-hours used during the 
interval. Thus the wattmeter chart 
shows not only the variations of the 
load but accurately measures the 
total energy used during the period 
of the test. 








Watt-hour meter equipped with 
mirror for reflecting light on photo-elec.cell 


‘Graphic wattmeter 
with auxiliary pen 





Build Trailer for 
Hot Line Tools 


By D. F. MEYERS 
Kentucky & West Virginia Power 
Company, Inc., Ashland, Ky. 

Although the safety of line crews 
when working on high-voltage lines 
depends principally upon the care- 
fulness, initiative and thoughtful- 
ness of the linemen themselves, it 
is, however, fundamentally import- 
ant that “hot line” tools should at 
all times be kept in first-class con- 
dition. The insulating wood should 
be cleaned frequently, tested and 
treated with an approved insulating 
varnish. 

These requirements are usually 
met in the fitting up of line trucks. 
However, our company has gone a 
step further and built a trailer de- 
signed specifically to take care of 
all the equipment needed by a “hot 
line” crew. 

Details of this trailer are shown 
in the accompanying illustrations. 
It has an over-all length of 10 ft. 
6 in., a width of 4 ft. and a body 
height of 4 ft. The chassis is made 
of standard automobile channel 
steel, conventional leaf springs and 
wheels that take regular 6x16-in. 
tires. The entire assembly is very 
light and can be handled easily by 
two men. It cost approximately 
$175. 

Extending the entire length of the 
trailer is an “A” frame with felt 
covered slotted racks running ver- 
tically on each side. These racks 
support the hot sticks and keep them 
separated. An adjustable strap holds 
the sticks in place when the trailer 
is being taken to and from the job; 
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This Gall—and Next Year, Too— 


You Can Aug MORE STATION REGULATION 
for the Same Money 


GENERAL ELECTRIC 
Has Found a Practical Way to Build 
a Regulator for Use Indoors and Outdoors 
at a Lower Price 


OU may be able to afford another reg- 
ulator in this year’s budget—certainly 
in next year’s—because of the savings pos- 
sible with this new flexible G-E station-type 
induction regulator for indoor and outdoor 


service. 


Every prior attempt to consolidate indoor 
and outdoor designs left something to be de- 
sired. Now, it is a pleasure to announce a 
new induction regulator, factory-assembled, 
and all ready for installation, with no extras, 


in either an indoor or an outdoor location. 


As a result of the application of sound en- 


gineering we can now offer you a_ product 
that is practical, simple, and reliable—and 
at prices substantially lower than those of 
the previous outdoor designs. We know it is 
a good regulator, and we believe that your 
appraisal, through use, will prove it to your 
satisfaction. Complete information, including 
prices, is ready for you 
in a new bulletin. 
GEA-2985, a copy of 
which you can obtain 


by sending the coupon 


for i 
PROFITABLE 
| VOLTAGE 
| REGULATION | 


to General Electric Co., 


Schenectady, N. Y. 





e 
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A NEW FEEDER-VOLT 
GREATER SIMPLICITY- 


The new G-E station-type 
induction regulator For both 
indoor and outdoor service, 
available in ratings of 36, 
48, 60, and 72 kva, single- 
phase, 60 cycles, 2400 
volts and 4800 volts 


PRACTICAL? Yes: the control parts are all readily 
accessible; the position indicator is visible at a 
glance; and the driving mechanism, the potential 
supply, and the current transformer are all under 
oil, inside the main tank. No lubrication is needed 
—and no mechanical brakes, because the motor is 
braked dynamically. 


SIMPLE? Yes; the only external connections are 
those to the main line. Control connections between 
regulators in a three-phase bank are eliminated — 
when banking, it’s only necessary to shift a plug 
from one receptacle to another in the line-drop 
compensator. 


ECONOMICAL? Yes; as one example of the lower 
prices, the price of the popular 48-kva, 2400-volt 
tating is 1114 per cent less than that of the pre- 
Vious outdoor model. 


RELIABLE? Yes; detailed improvements, with Gen- 
eral Electric’s background of more than 40 years in 
supplying feeder-voltage regulators, make this new 
regulator one that will pay you to use, in terms of 
reliable service as well as in dollars saved in first 
cost and operating cost. 
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Convenient trailer for “hot line” tools built from automobile parts for $175 


at the front and rear of the trailer 
are two small doors each 144 in. 
wide and 29 in. high. Through these 
doors the space under the “A” frame 
is made accessible for the storage 
of ropes, small tools, chains, clamps 
and similar equipment. 


Take Aerial Cables 
Through Underpass 


In crossing the new Merritt High- 
way in Connecticut with distribu- 


Aerial power cables go through 
highway underpass 
Above—View of underpass showing cables 
on pole. Below—Close-up of messenger and 
cable support in underpass. From top 
down are street light and _ distribution 
cables on one messenger, telegraph and 

telephone cables. 
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tion and street-light aerial cables en- 
gineers of the Stamford Gas and 
Electric Division of the Connecticut 
Power Company used a type of con- 
struction that has now been approved 
by state engineers as a_ standard 
method for carrying aerial cable 
through underpasses. With this 
method, which is illustrated here- 
with, the street light circuit, consist- 
ing of two No. 6 shielded aerial 
cables, is supported in 1}-in. cable 
rings from the same 9/16-in. mes- 
senger that supports the three single- 
conductor, No. 2, shielded, aerial 
distribution cables. These 4,160-volt 
distribution cables are supported in 
4}-in. rings. In the underpass the 
supporting messenger is bolted to 
wooden brackets. 

The type of construction illustrated 
was devised to avoid the cost of in- 
stalling an underground duct through 
the underpass. 


Lay Submarine Cable 
in Twenty Minutes 


Electric service was recently 
brought to Popham Beach for the 
first time by the Central Maine Power 
Company, whose distribution depart- 
ment, under the supervision of J. L. 
Collins, laid a 2,750-ft., three-con- 
ductor, No. 4, Simplex anhydrex 
non-leaded cable for 6.9-kv. service 
across the mouth of the Kennebec 
River from Bay Point in_ twenty 
minutes actual laying time during an 
available half-hour period at the turn 
of the tide in these swift waters. At 
the shore ends 200 ft. of the cable 


at each end is shielded against elec. 
trostatic stress by copper taping. The 
water is from 150 to 160 ft. deep at 
this site and about half a day was 
required to prepare for the actual 
laying, with another half day for com. 
pleting the land work necessary for 
a project of this type. 

Close planning was necessary to 
enable the job to be put through on 
schedule time, in view of the danger 
of a lighter’s being swept up or down 
the river by the tide unless the lay. 
ing was done at the period of mini- 
mum current. The land section on 
the Bay Point side was laid in a 
trench and secured by a Simplex 
cable clamp and stranded steel guy 
wires to two stub poles erected for 
this purpose. The reel, carrying 
about 18,000 lb. of cable and itself 


weighing about 1 ton, was mounted 


p 1000 
Horizontal scale 


50 100 Ft. 
Vertical scale 


Exaggerated profile of cable crossing 


Unreeling Popham Beach end of 
submarine cable 


on the lighter for unrolling, and 
three tugs transferred the lighter 
across the gap at the psychological 
moment, one of the tugs being held 
against the forward downstream cor 
ner to “buck” the tide and the two 
others hauling. A 27-mile trip }§ 
required to go from shore to shore 
overland. 
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Secondary Distribution Economics (Conclusion ) 


1V—Transformer Energy Loss 


V—Primary Lateral per 1,000 Ft. of Secondary 


By E. M. ADKINS 


Jersey Central Power & Light Company, 
Asbury Park, N. J. 

In past installments it has been 
shown that transformer capacity is 
most economically utilized if loaded 
to approximately 150 per cent of 
nominal rating. Values for 150 per 
cent loading have been used in de- 
veloping equations, although any 
other ratio of loading may be used by 
changing the equations accordingly. 

If the transformer copper loss and 
iron loss is plotted against trans- 
former kva. the resulting curve may 
be utilized for determining the copper 
and iron loss for the transformer sizes 
shown in the curves of installments 
5 and 6 (June 18, page 75, and July 
2, page 67). The copper and iron 
loss for single-phase and three-phase 
transformer banks, loaded to 150 
per cent rating, is shown in the ac- 
companying curves. 


Primary lateral per 1,000 ft. 
of secondary 

In the accompanying diagram is 
shown a section of a typical primary 
and secondary system having uniform 
square blocks and a symmetrical sec- 
ondary circuit for each transformer. 
For this particular example the pri- 
mary lateral is equal to 500 ft. per 
1,000 ft. of secondary. Since the 
amount of primary lateral is related 


180 1800 


to the size of block and number of 
transformers this amount of primary 
lateral in thousands of feet per 1,000 
ft. of secondary may be expressed 
by the following equation: 

Primary lateral = 











winds Block length X 1,000 __ 
"t? 100 secondary circuit length 
or 
 b 1,000 
P = 0.224 — aoe 
\ 100 rT 
10 b 


By plotting other typical cases, this 
relation may be proved to hold true 
for two-way feed, two-way feed with 











Primary_. 
latera 


















No. units of secondary = 72 
No. units of primary = 36 
Length of block =4units 
Units of primary per unit of secondary =Se=05 


Primary lateral for 1,000 feet of 
secondary for two-way feed 
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banks loaded at 150 per cent rating 
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laterals or four-way feed if the blocks 
are square and the secondary circuit 
symmetrical. 


Conclusion 


Equations and curves have been 
developed in this series of articles 
that. will permit most of the items of 
cost to be determined. From the pre- 
vious data the total equivalent invest- 
ment for any condition may be ex- 
pressed by the following equation: 

Equivalent cost per 1,000 ft. of 
secondary 

WK; We W:Ki 


| , 1,000 
= = . , - Ke onus - 3 + - C 
i000’ 7 7 tS T 


lor 1,000 M 
a C u 9 4 ’ A 
r Cp \ rT r 


Radio Power Pack 
for D.C. Meter Test 


By E. R. HILL 
Meter Department, Empire District 
Electric Company, Joplin, Mo. 

Surviving from the past in Joplin 
is a 500-volt direct-current power 
circuit mostly used for service to 
elevator motors. Also in Joplin is 
a small 100-volt d.c. circuit with 
several customers and in another 
town on the system is a 200-volt 
circuit. The number of meters on 
these services is not large and does 
not justify any considerable invest- 
ment for testing equipment in the 
laboratory, such, for instance, as a 
500-volt potential battery. The 500- 
volt circuit itself was not suitable 
for meter test potential supply because 
of voltage fluctuations. The difficulty 
was got around by building a “B” 
power pack like those used in radio 
receivers with high-voltage output 
tubes like the 10 or 50. The recti- 
fier is of the full-wave type, using 
two 81 tubes with a maximum output 
of 170 milliamperes. Included in 
the power pack is a 75-watt, 25,000- 
ohm voltage divider, from which taps 
are taken for testing the lower volt- 
age meters. 

Sometimes the power pack gets 
rather warm while an old meter with 
heavy potential circuit burden is be- 
ing tested, but the step-up trans- 
former is pretty husky and the strain 
is mostly on the rectifier tubes, which 
are able to carry overload for a short 
time. Since the supply for the power 
pack comes from the well-regulated 
alternating-current system and the 
load on the power pack is constant 
the potential on the meter under test 
is almost unvarying. 
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New ideas and practices in industrial electrification as presented by 


ELECTRIFICATION 


industrial, consulting and power sales engineers 


Grouped Controls 
Cut Maintenance 


Reasons for centralizing or at least 
grouping safety switches and indus- 
trial controls may vary with condi- 
tions in individual plants, but gener- 
ally they are closely associated with 
the economics of maintenance and 


Switches and control equipment 
grouped back-to-back 


on angle-iron framework above production 
floor saves valuable space in barrel factory 
and frees control from machine vibration. 


the conservation of floor space. In 
the case of the Rheem Barrel Com- 
pany, Newark, N. J., controls for 
punch presses, rolling machines, lac- 
quer ovens and welding equipment as- 
sociated with the manufacture of steel 
drums and barrels are grouped on 
angle-iron racks on three control plat- 
forms, each about 18x10 ft., supported 
20 ft. above the production floor and 
under the monitor-type roof. Arrange- 
ment of controls on one of the racks 
is shown in the illustration herewith. 
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Four principal reasons have been 
advanced for grouping control in this 
instance: 

1. Effects of mechanical vibration arising 
from punch press and rolling machine 
operation upon delicate control contacts 
is minimized, reducing maintenance. 

2. Plant electricians and maintenance 
men can work on the controls without hin- 
dering the free movement of materials and 
men on the production floor. 

3. Machine operators do not have access 
to the control platform, so there is little 
opportunity for them to start up machines 
accidentally that are down for repair. 

4. Valuable space on the factory floor 
formerly used for control equipment is 
released for production. 

Switches and controls are mounted 
on both sides of the vertical angle- 
iron framework that runs down the 
center of the 10x18-ft. platform, leav- 
ing a 5-ft. work space in front of the 
equipment. Feeders enter one end 
of a pull box that runs the entire 
length of the framework at the top. 
Taps are taken off at regular intervals 
through the bottom of the pull box 
and after passing through the switches 
and controls, mounted one above the 
other, are led off to the different ma- 
chines. 

Power is supplied to this plant at 
4,150 volts, three phase, and is stepped 
down to 440 volts in a bank of three 
100-kva. star-delta-connected trans- 
formers. 

The output of the transformers 
passes through the switch house to 
a main distribution point, from which 
feeders run to the various control 
platforms. Alternating-current spot 
and seam welders are supplied at 
4,150 volts. Plant lighting is sup- 
plied from a 2,300-volt lighting trans- 
former. 

Modernization of the electrical dis- 
tribution system of this plant and con- 
struction of the control platforms 
was done by Edward J. White Com- 
pany, Newark, N. J. 


Heating Oil Solves 
Cracker Production 


Use of electric heat proved to be 
the only acceptable solution to the 
problem of delivering extremely crit- 
ical cocoanut oil to spray headers 
for proper application to crackers 
made at the Pittston, Pa., plant of 
the Hitchner Biscuit Company. It 
was desirable to spray the crackers 


23'pipe- ' 

To spray header _ 

Immersion unit in home-made heater 

solves problem of heating extremely 
critical oil 


with heated oil as they passed be- 
tween the headers on a wire belt. 
Other forms of heat used in early ex- 
periments burned the oil. This, how- 
ever, is not an indictment of the other 
fuels, since this oil is supersensitive, 
becoming rancid if overheated. For 
this reason, therefore, an accurately 
controllable source of heat was im- 
perative. Electric heat gave the re- 
quired (minimum spread) balance 
between automatic control and sur- 
face temperature. 

A satisfactory arrangement was se- 
cured by installing a 5-kw. immersion 
heater in a closed length of 21/-in. 
pipe through which the oil was 
passed on its way to the spray head- 
ers. Oil was delivered from this heater 
to the headers at a constant tempera- 
ture of 160 deg. and a pressure of 
30 lb. per sq.in. Crackers, sold under 
the name. of “Cliques,” are produced 
at the rate of 3 bbl. per hour. About 
one barrel of oil is used to every 80 
bbl. of crackers produced. 
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Motor driven “shake-up” machine jolts sand from 10-ton castings 


Motorized Shaker 
Speeds Foundry Task 


In foundries where large castings 
are frequently made the removal of 
sand from castings is an arduous. 
time-consuming and expensive task 
that is frequently done by hand. At 
the Everett steel foundry of the Gen- 
eral Electric Company, Lynn, Mass.. 
the job has been speeded up with a 
recently constructed device that lit- 
erally jolts the foundry sand free from 
the castings. 

The flask containing the casting 
and surrounding sand is placed on 
the “shake-out” beams of the machine. 
Three cams on a shaft driven by a 
20-hp. gear-motor lift and drop one 
end of the shake-out beams 83 times 
a minute, jolting the sand free. The 
machine is capable of shaking out a 


10-ton mold without overload. 

Shake-out beams are made from 
24-in. I-beams with 1x8-in. plates 
welded to both flanges and web stiffen- 
ers every 2 ft. A 6,000-lb. steel cast- 
ing absorbs the blow of the falling 
load. The entire machine is mounted 
in heavy structural steel frames which 
rest on a large concrete slab founda- 
tion. Sand which is shaken out drops 
through a grating and is collected in 
boxes under the machine.  Installa- 
tion of a conveyor and _ ventilated 
housing is planned. 


Operated 11 Years 
Without Replacement 


Eleven years of continuous opera- 
tion without a single element re- 
placement is the record of a battery 


A battery of eight 3-kw. sugar wafer bakers in the Purity Biscuit Company 
plant at Salt Lake City which have operated eleven years without replacement 
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of eight 3-kw. sugar wafer shell bak. — 
ers at the plant of the Purity Biscuit 
Company, Salt Lake City. Because 
no equipment was available at the 
time the installation was first pro. 
posed, it was necessary to have cast. 
iron plates made to order in which 
750-watt, 220-volt Calrod elements 
were cast in. Each baker consists 
of four of these plates bolted to the 
baking surfaces. These latter are 
interchangeable so as to produce 
wafers of different designs. Each 
pair of plates is controlled by a 
three-heat switch. 

Even heat distribution, which re. 
sults in a better product with less 
spoilage, and better working condi- 
tions for the operator are advantages 
which experience has shown these 
machines possess. During a recent 
twelve months’ period the machines 
consumed 20,025 kw.-hr. at an aver- 
age cost of 2.7 cents per kilowatt- 
hour. 


Contact Rings Take 
Leads Into Kiln 


Practical difficulties lie in the way 
of making continuous electrical meas- 
urements inside of rotating equip- 


Rollers making contact with tubular 
rings allow measurement of tempera- 
ture in lime kiln 


ment, especially if the rotating equip- 
ment operates at about 800 deg. C., 
as is the case with a lime kiln. West 
Vaco Products Company, Newark, 
Calif., has solved the problem of mak- 
ing pyrometric measurements inside 
its kiln by the use of “slip” rings as 
shown. : 

These rings are of copper tubing 
and are supported away from the kiln 
shell by insulated studs, attached to 
the shell. Contact with the rings 1s 
made through spring-supported pul- 
leys. Plant operators report that the 
scheme works “100 per cent” pro 
vided the rings and contacts are kept 
clean. Cleaning is undertaken weekly 
or daily, depending on the weather. 
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G-E WHITE. : 
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G-E White Rigid Conduit provides permanent pro- 
tection for wiring systems. It is resistant to heat, 
flame, gas, acids, alkalies and moisture. It is made 
of the finest mild steel — hot-dipped galvanized 
and Glyptal-coated inside and out. This method of 
manufacture is one of the surest methods known 
for protecting conduit against corrosion and other 
injury. G-E White is easy to bend and install and it 
has clean accurate threads. There is a complete 
line of G-E Boxes and Fittings available. For further 
information, see the nearest G-E Merchandise Dis- 
tributor, or write to Section CDW-8168, Appliance 
and Merchandise Department, General Electric 
Company, Bridgeport, Connecticut. 
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ENGINEERING IDEAS 


Discoveries, proposals and developments by electrical engineers 
and scientists in the field, the factory and the laboratory 


Ammeter Measures 


D.C. 2 Miles Away 


By F. S. STICKNEY 


Westinghouse Dlectric & Manufacturing 
Company, Newark, N. J. 


In designing circuits for central 
stations, steel mills, railway equip- 
ment and large industrial plants con- 
tinuous indication of current in dis- 
tant d.c. busbars is often desirable. 
New, specially designed ammeters are 
now making this possible without 
resorting to expensive long runs of 
large cross-section cable. Accurate 
indications of d.c. at more than 10,000 
ft. with leads of No. 12 gauge copper 
wire is now economically attainable. 

The special ammeters involved are 
designed for higher current sensi- 
tivity, permitting higher total resist- 
ance of the millivolt circuit, which 
includes leads, ammeter windings and 
resistance for temperature and cali- 
brating adjustments. Under the new 
development ammeters for use with 
external shunts are given two ratings 
—a millivolt rating (50 or 100 milli- 
volts at the shunt being equal to full 
scale deflection) and a permissible 
maximum lead resistance rating. 

Practically, the maximum lead re- 
sistance rating R for any ammeter is, 


R = KE — C where K and C are 
design constants of the ammeter and 
E is the voltage at the shunt corre- 
sponding to full scale deflection of the 
ammeter. This rating can be further 
simplified in the case of standard 
shunts by substitution of the milli- 
volt drop of the shunt in the formula. 
Thus for a 50-millivolt shunt it is 
possible to express the maximum per- 


Table I11—Shunt Leads Interchange- 
able With Standard Leads of 6,100 
Cire.mil Cable 


Length of Length Total Conductor 
Standard Leads per Ohms Circular 
(6,100 Cire.mil) Lead, ~ Mils 

Feet ‘air 


0.0137 
0.0137 
0.0137 
0.0137 
0.0137 


0.0275 

0.0275 

0.0275 

0.0275 ° 
0.0275 50,000 


* No oa in calibration of ammeter is required 
when leads of equal resistance are substituted. 


Table I1]—Resistance per Pair Foot 


Solid Copper Conductors 


B. & 8. Circular Bare Wire Ohms per 


Mils Diameter Pair Foot 


0.040 0.01312 
0.051 0.00808 
0.064 0.00512 
0.081 
0.102 
0.128 
0.162 


Table I—Typical Maximum Lead Resistance Ratings for a Group of 
D.C. Ammeters 


50 m.v. at Shunt Equals 
Full Scale Deflection 


Lead Resistance 
— for 
any Shunt 


Max. Lead Ammeter to 


Resistance, Shunt, 6,100— Resistance Shunt, 6,100 — 
Ohms, R. 


100 m.v. at Shunt Equals 
Full Scale Deflection 
 , 
Max. Distance 
Max. Lead Ammeter to 


Max. distance 


C.M. Cable (Ft.) in Ohms, R C.M. Cable (Ft.) 


missible lead resistance directly in 
ohms. For a 100-millivolt shunt a 
similar rating can be calculated, the 
latter rating being much higher. 

Ammeters have been conveniently 
classified in four groups in order of 
increasing sensitivity. Table I shows 
the sensitivity classifications of a 
typical type of ammeter and _ illus- 
trates how the lead resistance ratings 
increase with the voltage available 
at the shunt. For a given application 
it is only necessary to select an am- 
meter with a maximum permissible 
lead resistance rating higher than the 
economical value for lead resistance. 
Table II has been found convenient 
in calculating the proper size of cable 
for making long shunt leads which 
will be electrically interchangeable 
with standard 8-ft. leads furnished 
by instrument manufacturers. Where 
standard leads differ from the length 
and cross-section in Table II a per- 
centage correction factor can be ap- 
plied to the interchangeable leads 
listed. Table III shows correspond- 
ing resistance per pair foot for solid 
copper conductors of sizes commonly 
used for shunt leads. 

Use of the tables is illustrated by 
the accompanying example: 

Suppose the distance between ammeter 
and shunt is 2 miles or 10,560 ft. It is still 
possible to use No. 12 solid conductor if 
desired. Entering Table III, we find that 
No. 12 solid conductor has a resistance of 
0.0032 ohm per pair foot. For 10,560 pair 
feet total resistance would be 33.8 ohms. 
Entering Table I with 33.8 ohms, we find 
that there is a class “D” ammeter available 
with a maximum lead resistance rating of 


36 ohms, provided same is used with a 100- 
millivolt shunt. This ammeter with 4 


100-millivolt shunt and No. 12 lead is the 


. R= 20.5 Et—0.84 0.19 55.00 1.21 352.00 eal 
proper combination. 


. R= 35.7 E —0.82 0.96 : . 800.00 
: 2.00 581. 6.64 1930.00 
14.60 : 36.00 10460.00 


+ E= Voltage at shunt corresponding to full scale 
deflection. 


It is usually more economical to 
purchase a special ammeter for use 
with leads which are available or 


- Maximum lead resietance in ohms. 
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A simple 2 x 2 explana- 
tion of the sturdiness 
of the World's most 
popular maintenance 


This particular Murray Crow's- 
nest is one unit of our 22 foot 
assembly. The unsupported 


signed. It's a stiff appliance 
for a stiff job. 
The small cost of the Mur- 


overhang, supports the 160 ladder. ray Crow'snest dissipates itself 
pound man without noticeable twist—bend- quickly in reduced injury to men and more 
ing moment ef 1500 foot-pounds. This stiff- and better work in a given time. Every 
ness, combined with other strength fea- maintenance man should know and see this 
tures and extremely light weight, make the unique contrivance. Used everywhere. 
Murray Crow'snest the lightest, strongest Metropolitan Device Corporation, Brook- 
and safest maintenance ladder ever de- lyn, New York. 



















The seasoned hickory rungs, 
milled on opposite sides, 
are held in stiff tubular- 
triangular corner braces 
reinforced by sturdy, 
bolted rods, which, together, 
take all the load. With 2 
rods and 2 corner braces 
to every rung, the Murray 
Crow'snest is practically 
twist-proof. 


4 = 
am 
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A typical light truck, 
showing in solid black, 
the components of the 

Without obstructing traf- Murray Crow'snest — 
fic, reaches all over- folded, ready to travel. 
head, out-of-the-way in- 

stallations. 
















| 







No parking problems. 
Reaches right over cars 
at curb with a maximum 
sideways reach of ? feet 
with light trucks—even 
more with heavy. 
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reasonably priced than to attempt to 
furnish leads suitable for use with 
standard ammeters or ammeters which 
may be selected from old listings. 
The cost of an ammeter with special 
sensitivity is insignificant compared 
to the cost of a long run of large- 
cross-section cable and the expense 
of installing it. 


Evaluate Cable Life 
in Proving Ground 


Co-ordinating its activities with 
those of a number of large utility 
companies in an effort to evaluate the 
useful life of non-metallic sheath 
insulated cables under actual service 
conditions, the Okonite Company, 
Passaic, N. J., has installed a cable 
proving ground, now starting its sec- 
ond year of operation. Here, buried 
directly in various types of earth, 
pulled into conduit or installed over- 
head, network, control, primary dis- 
tribution and portable power cables 
are operating under normal condi- 
tions of temperature, voltage and 
loading. Operation of the proving 
ground and testing of the cables is 
under the guidance of the Electrical 
Testing Laboratories. 

Up to now it has been impossible to 
obtain comparable operating infor- 
mation on the many available types of 
underground cable, especially non- 
metallic, because of the variability 
of field conditions. Because of the 
situation, this proving ground was 
arranged to incorporate not only the 
various types of field conditions but 
also cables of every fundamental de- 
sign now offered. 

Cables under test are installed in 
four concrete troughs, each 50 ft. long 


Corrosive water 
in soil, 
1 


—~Wire fence 
Network 


and ee 


Study service life of power and signal 
cable in proving ground 


Underground portion of proving ground at 
end of first year’s operation. Transformer 
hut and high voltage bus structure for 
energizing cables, in background. In fore- 
ground is 12,500-volt portable shovel cable. 


x 4 ft. wide and 4 ft. deep. These 
troughs, open at the bottom, are each 
filled with a different type of soil: 


1. Top soil saturated with corrosive water 
from a manhole. 

2. Soil with a layer of manure over the 
cables to simulate conditions of decaying 
organic matter. 

3. A mixture of 99 lb. of sand and 1 Jb. 
of lime. Is subjected to a periodic pH 
test and maintained highly alkaline. _ 

4. Soft-coal cinders regularly wet with a 
sulphuric acid solution to render it posi- 
tively acid. Given a regular pH test and 
acidity maintained. 

Cables in each trough are in two 
layers. Spacing of cables was selected 
to allow control cables to be slightly 
warmed by network cables which are 
subjected to current loading. The 
majority of cables are buried between 
30 in. and 36 in. deep. 

Four main types of cables are in- 
stalled in the troughs in the proving 
ground: 


1. Network cables. Nine cables repre- 
senting all constructions, including fibrous 
and rubber covered; 250,000 circ.mil. single 


Overhead wires supported 
on insulators 


se 
Transformer 


conductor, insulated for 600 volts, operat- 
ing at 120 volts and loaded in cycles, nine 
hours a day, five days a week, to give a 
copper temperature of approximately 60 
deg. C. Network cables in all troughs are 
in series across 120 volts. 

2. Control cables. Eleven seven-con- 
ductor, rubber-insulated cables with various 
types of metallic and non-metallic sheaths 
in each trough energized at 120 volts but 
not loaded. 

3. Underground primary distribution 
cable. Four types of 5-kv. non-metallic 
sheath cable in each trough energized at 
7.6 kv. but not loaded. Each trough con- 
tains 50-ft. lengths of each type of cable. 

4. Portable high-voltage cable. Two 
types, shielded and non-shielded, 12.5-ky. 
three-conductor, dredge or shovel cables 
run at random in the yard on the top of 
the ground and moved each week. Two 
types are connected in series and ends 
connected to 12.5-kv. busbars. 


Immediately after installation each 
cable in each trough was tested for 
insulation resistance, for a.c. and d.c. 
capacity and power factor and a volt- 
age test was also applied. Tests also 
included measurements of the physi- 
cal and electrical properties of the 
insulation and visual examination of 
the coverings. At the end of each 
year in the ground these field and 
laboratory tests are repeated. 

Electrical supply for energizing the 
cables comes from __ transformers 
housed in a sheet metal hut on the 
proving grounds. A 50-kw., 440/110- 
volt loading transformer provided 
with four taps on its low-voltage wind- 
ing supplies current for loading the 
network cables. A bank of three 
single-phase, 15-kv. transformers to- 
taling 30 kva. supply 7.6 kv. and 
12.5 kv. to the bus structure in the 
yard to which the portable dredge 
cables and the primary distribution 
cables are connected. These trans- 
formers are specially tapped to give 
any desired voltage up to 15 kv. phase 
to ground and 26 kv. between phases. 

In addition to the underground 
cables two 30-ft. poles have been 
erected carrying two three-phase, 
four-wire “circuits” of insulated line 
and tree wire energized at 7.6 kv. 
from the busbar structure. Intercon- 
necting these overhead “circuits” are 
three conduit risers on each pole 
containing four test cables each. 


Each conduit riser consists of 15 ft. ap- 
proximately of iron conduit extending up 
from the manhole at the foot of each pole 
and 15 ft. of fibre conduit. No potheads 


signal Concrete HC able 


oT 5 separators~. 10 volts hut 


have been installed, nor have any bushings 
_ pean been placed in the upper end of the conduit 


FI Denes oh te Sosa nee lud ; Ok | bees 
A j WLAN CEES ry WRIA s e 
y pMeid Alta ood x SEK Wo to exclude moisture. um _ ha 
; ers: EMGIUTE SA, OS OSSD 
tee [aresresees peter JOR 
e 9 ; PIS Pd 


‘Alkali ©: : 
* and wadded into the top of the conduit to 
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maintain a damp atmosphere in the conduit 
k without allowing water to run down it, 
during rain.storms. Four different cable 
constructions are used in each riser. 
cables, however, in any one conduit are 
of the same construction and energized 
at 7.6 kv. between phases. 


> , WIRY wy ‘ 
Cables buriéd ‘\ Cable troughs 


‘Concrete retaining wall in soils and under voltage 


Arrangement of troughs and high-voltage bus structure 
in cable proving ground 


EvectricaL Wortp + September 24, 1938 





- 


eee 
—— OE r 


ene “fe % 
BN 


\nenueis-eed, "eid Gil eeotainhen’ 


erection of your transmission lines! 





I0OSIER ENGINEERING COMPANY | 


CHICAGO 46 SO. FIFTH ST., COLUMBUS, OHIO NEW YORK | 
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THE LOAD 


New ideas and practices in selling electrical equipment and 
service to commercial and domestic customers 


School Lighting 


Demands Attention 
By F. W. FROSTIC 


Superintendent of Schools, Wyandotte, Mich.* 


Surveys of the actual conditions of 
school lighting have shown universal 
inadequacy both with respect to nat- 
ural and artificial illumination even in 
terms of the most meager minimum 
requirements. School lighting, both 
past and present, is inadequate be- 
cause of ignorance regarding the 
actual needs for light in terms of 
quantity, quality and distribution, 
among educators, boards of educa- 
tion, architects and illuminating engi- 
neers. For a long time there were no 
standards. Afterward, when stand- 
ards were set, they were low and in- 
adequate; they are still inadequate. 
The American Standards Association 
has even dropped the term “stand- 
ards” and substituted the term “rec- 
ommended practice.” 

This “recommended practice” is 
written in terms of minimums based 
largely on expediency. There is every- 
where a lack of scientific proof of 
just how much light a student should 
have to insure proper functioning of 
vision both for immediate conditions 
and in terms of his future vision wel- 
fare. Our crude standards, based 
upon general tests and_ estimates, 
should be replaced by carefully de- 
, termined values, made after scientific 
studies under the direction of eye 
specialists on a wide number of 
cases. We must know the ultimate ef- 
fects of specific types of illumination. 
The eye specialist, the illumination 
engineer and the educator should at- 


Ss From paper to Michigan Electric Light 
Association. 
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tack this problem together, if con- 
vincing proof is to be forthcoming. 

The writer believes that careful 
studies will show that much higher 
levels of illumination than those set 
forth in the recommended practices 
by the American Standards Associa- 
tion will be found necessary. A study 
of the “comfort level” of illumination 
through the use of the General Elec- 
tric light selection recorder over a 
large number of high school students 
shows that not less than 35 ft.-can- 
dles should be maintained for the 
ordinary reading of history, geome- 
try and English texts; that teachers 
require not less than 65 ft.-candles. 
Other indications are as follows: 

1. The “comfort level” varies from 
10 to 250 ft.-candles among these 
students. 


2. The students show compara- 
tively little range in their selection 
in terms of “light steps” from day 
to day; i.e., reading “comfort level” 
requirements are fairly constant. 

3. Variation in type between text, 
such as from 12 point in history texts 
to 6 point in certain pages of geome- 
try texts, had little effect on the 
amount of light these students 
thought they required. 


School authorities must be educated 


Boards of education are slow in 
making changes in schools affecting 
lighting. They do not recognize the 
need for such changes because as yet 
educators and public service compa- 
nies have not put this information in 
such a form as to convince them that 
such changes are really necessary for 


FORTY TO FIFTY FOOT-CANDLES 


Real i i, 
iu 


Accounting department desks in Morgan Construction Company, Worcester, Mass., 
receive 40 to 50 foot-candles from 1,000-watt G. E. mercury-vapor and tungsten lamps. 


Spacing is 10x12-ft. centers. 
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There isn’t another industry that punishes its 
insulated wires and cables as the steel industry 
does. Huge strip mills such as this one must be 
kept in operation once they start. Stoppages and 
breakdowns are extraordinarily expensive. Con- 
trol cables play an important part in keeping 
these plants going. 


Simplex-LATOX insulation is one of a group of 
new and better insulations made by Simplex to- 
day which were unknown only a few years ago 
and which have been made possible by scientific 
research. 


Simplex-LATOX rubber insulation provides 
smaller diameter, lighter weight, moisture-proof 
cable for remote control of industrial plant ma- 
chinery, utility sub-stations, police and fire alarm, 
telephone and signal service and electric or steam 
railroad control or signal systems. 





SIMPLEX-LATOX CABLES — 


rovide 
Fingertip 
ontral 


Simplex-LATOX is ideal insulation for modern 
communication, signal and control cables. For 
all such applications it combines the advantages 
of rubber and paper insulations yet exceeds but 
little the small diameter and light weight of dry 
paper insulated cables herefore used. 


Simplex-LATOX cables ordinarily have a con- 
ventional lead sheath but for severe conditions 
the cable should have a sheath of Simplex- 
ANHYDREX non-water absorbing rubber. 


Simplex-LATOX rubber insulation is permanent 
and retains indefinitely the qualities of high-grade 
rubber insulation. It is made directly from pre- 
vulcanized rubber latex and is deposited on the 
conductor in a series of films to form a thin homo- 
geneous wall of high-grade rubber insulation 
containing not less than 93% rubber and having 
uniform physical and electrical characteristics. 





Simplex Wire & Cable Co., 79 Sidney St., Cambridge; Mass. 
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Simplex -LATOX 


Thin insulation made directly from rubber latex 
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the eye health of pupils. Their own 
homes reflect a similar condition. 
They are afraid that the cost of such 
changes and the maintenance of 
higher lighting levels will be too ex- 
pensive. 

That complete reorganization of 
school lighting is urgent and neces- 
sary to the vision health of students 
is recognized by educators and il- 
luminating engineers. These, then, 
must share the responsibility of see- 
ing that adequate information is 
available and placed before them. 
Type costs for the reorganization of 
lighting in old buildings should be 
presented and a visit to such build- 
ings made if possible. The yearly per 
capita cost per student for light is 
very low, not exceeding 1 or 13 
cents on the dollar. Adequate lighting 
could be maintained for not to ex- 
ceed 24 cents on the dollar in most 
cases. The returns in ultimate vision 
health would be worth many times 
this amount. 

e 


Year-Round Job for 
Wilmington, Del. 


“We have always believed,” says 
Delaware Power & Light Company in 
its Curtis Award presentation, “that 
our customers needed small and 
steady doses of lumen output.” Con- 
sequently the company has eschewed 
“fast-selling, high-pressure sales at- 
tacks” and has continued a year- 
‘round steady campaign of customer 
solicitation regardless of season or 
type of prospect. 

The company’s scope of operations 
is indicated by the fact that commer- 
cial service is rendered to 6,200 cus- 
tomers, industrial service to 192 cus- 
tomers and residential service through 
32,500 meters, with 90 per cent of the 
commercial meters located within the 
city of Wilmington. The effective 
commercial lighting sales force con- 
sists of three men. 

Commercial customers fall into 
three rate groups, based upon their 
usage. There are about 275 average 
downtown stores and offices, about 
5,900 smail shops, stores, churches, 
etc., and the balance consists of a 
handful of large stores, hotels and 
office buildings. 

Among the results, perhaps the 
most striking are the fact that kilo- 
watts added per salesman increased 
from 68 on January 1, 1936, to 175 
on January 1, 1937, and to 225 on 
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January 1, 1938. Last year there was 
an average increase of only 13 per 
cent in the number of commercial 
customers, but usage increased 21.6 
per cent. 


Floodlighting Loads 
for 25c per Dollar 


By H. G. CLUM 
Lighting * Engineer 

Jersey Central Power & Light Company, 
Asbury Park, N. J. 

A spring floodlighting campaign 
has become one of the annual activi- 
ties of the lighting department of 
the Jersey Central Power & Light 
Company. The first of these events 
took place in 1936, at which time we 
borrowed a small truck from another 
department and fitted it up with some 
improvised demonstration equipment. 
The on-the-spot demonstrations were 
extremely valuable in closing sales, 
so in 1937 it was decided to provide 
each of our four lighting representa- 
tives with a demonstration outfit. 
Since no automobile equipment was 
available for exclusive use of the 
lighting department, it was necessary 
to arrange for the use of trucks as- 
signed to other departments which 
were not ordinarily used at night. 


Trouble trucks do 
duty at 
Jersey Central 


Power & Light 


At a cost of less 
than $25 each, four 
trucks were fitted 
up to demonstrate 
floodlighting to serv- 
ice station owners. 


double 


Four }-ton vehicles were selected 
and sent to the shop, where they were 
equipped with a demountable tele. 
scoping mast, which when fully ex. 
tended provided a 20-ft. mounting 
height. Four garden hose reels pur- 
chased from a local hardware store 
were bolted to the trucks to serve as 
cable reels. The total cost of the labor 
and materials used by the shop 
amounted to less than $25 per truck. 
Each truck was then equipped with 
the following lighting equipment: 
Four floodlights, including open porcelain 

enamel, open alzak, inclosed alzak and 

a combination mercury-Mazda unit. 

One 400-watt H-l1 mercury transformer. 

250 ft. two-conductor type S cord in 25-ft. 
and 50-ft. lengths and equipped with 
twist-lock connectors. 

One island lighting unit. 

Av-sortment of 1,000-, 750- and 500-watt 

tungsten lamps and a 400-watt type H-] 


lamp. 

A survey of all customers sold 
during 1937 shows that the average 
kilowatts added represented $1.68 
per month additional revenue (meter 
book figures as a basis). On a twelve- 
month period, therefore, each kilo- 
watt of additional load in this field 
represents about $20 additional rey- 
enue. The annual revenue from the 
1937 campaign was $20 times 137 
kw. or $2,740. 

The cost of obtaining this business 
includes the bonus 
paid, the cost of fit- 
ting up the demon- 
stration trucks and 
such direct mail ad- 
vertising or other ad- 
vertising as applied to 


the campaign. The 
cost of equipping the 


trucks has totaled 
about $600. As now 
set up they should op- 
erate about four years 
without any 
tional major expense. 
Therefore, the cost 
per year is about 
$150. Bonus pay- 
ments total about 
$800 per year and 
advertising and sales 
promotional expense 
averages about $150 
for each campaign. The total, there- 
fore, is about $1,100, exclusive of 
regular monthly salaries and ex- 
penses. Deducting expenses from 
revenue as ‘shown in the preceding 
paragraph leaves a net profit of 
$1,640 for the 1937 activity, with an 
indicated greater profit for 1938. 


addi- 
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Voltage Regulator 


New “rocking contact” type voltage regu- 
lator is designed for automatic voltage con- 
trol of small alternating- and direct-current 


“UTS 





Type “V-O" voltage regulator. Allis- 
Chalmers Mfg. Co., Milwaukee, Wis 


generators; this type has previously been 
offered only in larger and more expensive 
sizes. It consists of a solenoid-actuated 
plunger acting on a main shaft and rocking 
a carbon-rimmed contact sector over the 
inner surface of a commutator the segments 
of which are connected permanently to the 
regulating resistance. Segments are silver 
plated to insure positive contact surface, 
insulated one from another and held in 
place on a base constructed to prevent dis- 
alignment through years of service. 


* 
Subway Oil Switch 


New feature of this subway oil switch is 
that it incorporates a clip on the position 
indicator plate and a projection on the 
operating handle to prevent removal of the 





“K"’ subway oil switch; one-piece 
three-pole, 7,500-volt, 200 and 
mp. G & W Electric Specialty Co., 


zo, Il 
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EQUIPMENT 


handle except when switch is in open posi- 
tion. Only one handle is provided when 
two switches are used in manhole for 
double feed, and interlocking device pre- 
vents closing one switch unless other switch 
is open. 


Duplex Floodlight 


Designed with a beam lamphead for pole 
service and a flood lamphead for ground 
service, this hand searchlight projects a 
25,000-candle-power beam up to 0.25 mile 
and is especially adapted to spotting condi- 
tions on crossarms up to 10 ft. or more 
long on 40-ft. poles. The ground lamp 
serves an area 20 ft. in diameter. Single 
two-way toggle switch controls lamps: 
lenses are of shatter-proof glass; tip-up 
bracket enables light to be aimed at the 
desired angle. 





“Type T&T’ hand searchlight; uses two 
No. 6 telephone type dry cells; weight 


7.5 lb., height 10 in. Carpenter Mfg. 
Co., Cambridge, Mass 


Explosion-Proof Motors 


Type “ENA” d.c explosion-proof 

motors. The Louis’ Allis Co., Milwaukee, 

Wis 

Built chiefly for use in gaseous mines, a 
new line of d.c. explosion-proof motors has 
been inspected and explosion tested by the 
Bureau of Mines Laboratory and also has 
been tested, listed and approved by the 
Underwriters’ Laboratories, for use in Class 
1, Group D explosive atmospheres. One 
of the outstanding features of the new mo- 
tors is their small, compact over-all dimen- 
sions, particularly their low over-all height, 
which makes them especially suitable for 
use in low overhead mines. Motors are 
fan-cooled, the fan being located on the 
commutator end. 


AVAILABLE 






Busbar Bender 


This copper busbar bender bends up, 
down, sideways, and twists in any radius 
desired. It bends short offsets, short form 





Farney”’ 
bender. Farney Tool & Machine Works, 
233 Broadway, New York, N. Y. 


four-way copper busbar 


bends, “Z’ bends, closes two bends and 
will match offsets in laminated copper. 
Handling up to \%-in. copper bends, the 
machine is said to bend or straighten cop- 
per, aluminum, steel and iron without crack- 
ing. Simple to operate, the machine can 
be in working order within ten to fifteen 
minutes after mounting, according to the 
manufacturer. 


Electrostatic Voltmeter 


Designed for fast response and ability 
to hold its calibration, a portable electro- 
static voltmeter has been announced for 
measurements of a.c. or d.c. voltage on 
systems where one line is grounded. Light- 
beam pointer, magnetic damping and a 
specially designed high-voltage terminal 
with a current-limiting resistor are other 
features. An accuracy of 2 per cent of 
full-scale ratings is claimed when used 
on either a.c. or d.c. up to 700 cycles per 
second. 





electrostatic 


Light-beam 
cover removed, showing moving and 
optical systems; in ratings of 3, 5, 10, 


voltmeter; 


15 and 20 kv. General Electric Co., 
Schenectady, N. Y. 
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Switch-Control Equipment 


Switch control equipment for the pre- 
ferred-emergency scheme of automatic load 
transfer is shown. With voltage loss on 
preferred line, air-break switch opens after 


Switch-control equipment Delta-Star 


Electric Co., Chicago, Ill 


time delay, then closes on emergency line. 
Restored voltage on preferred line closes 
switch after time delay, then opens emer- 
gency. An adjustable time-delay feature 
guards against load transfer on transient 
voltage dips. Operation is automatic, with 
provision for manual substitution. When 
set for manual contro]. each motor mechan- 
ism can be independently operated, open- 
ing or closing either air-break switch as 
desired. 
© 


D.C. Relay 


“Type C” relay; in various contact and 
coil arrangements, for coil voltages to 
220 d.c., for contact ratings to 10 amp 
C. P. Clare & Co., Lawrence & Lamon 
Ave., Chicago, Ill 


Design and construction of this new d.c. 
relay are such as to make it adaptable for 
electronic and other industrial control and 
signaling applications which require rapid 
opening and closing of the circuit. It is 
available for individual or group mounting 
and a wide range of contact metals is of- 
fered, including various combinations with 
silver, platinum-iridium and palladium. 


Meter Combination 


A combination watt-hour meter and time 
switch for applications where it is neces- 
sary to meter or control either two-rate 
or off-peak domestic loads has been an- 


see Bet 
* 2 ‘s ” 
T 3 T 


\ shag heg’ 


Combination watt-hour meter and time 
switch; self-starting synchronous mo 
tor of time switch runs at 600 r.p.m 
on 60 cycles, normally supplied for 230 
volts Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa 
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nounced. Registers may be double dial for 
two-rate applications or single dial for 
off-peak applications. In double-dial regis- 
ters the time switch controls drive to 
register gear trains and operates off-peak 
contacts when used. In single-dial regis- 
ters time switch operates and controls off- 
peak contacts, which are rated at 25 amp. 
continuous but will open 40 amp. 


7 
Cartridge Switch 


Outside brass casing or tube of new 
cartridge switch is the expanding element, 
thus reducing thermal lag; contacts open 
on increase or on decrease of temperature. 
depending on type of operation desired. 
Since the unts will cut the current “on” 
and “off with a change of 1/10 deg. F., 
temperature overshoot can be reduced by 
proper location of the switch relative to 
heater and load and by selection of heating 
element of proper capacity. 


Jemperature adjusting Screen 


n-expanding member 


SL LL ee 
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Series “‘700R" Thermoswitches; current rat- 
ing, 10 amp., 110 volts, a.c.; adjustable 
operating range 0 to 400 deg. F., 300 deg 
F. overshoot, below maximum temperature 
of 500 deg. Fenwal, Inc., Ashland, Mass. 


Boiler Compound 


“K.A.T."" boiler compound. American 
K.A.T. Corp., 122 East 42d St., New 
York, N.Y. 


Offered as a new solution to the boiler 
feedwater problem, this new product is a 
colloidal compound made up of a combina- 
tion of organic substances and is stated 
to contain no chemicals, acids, oils or caus- 
tics of any type. The manufacturers claim 
that it will eliminate existent scale, includ- 
ing silica, regardless of its age or com- 
position, will prevent formation of new 
scale and is also of great value in guarding 
against corrosion. The product has been 
in use in Europe for some ten years and is 
now being manufactured in this country. 


° 
Welding Timer 


The time during which an a.c. circuit is 
energized is shown directly on a _ meter 
scale in this new instrument, which may be 
calibrated in either cycles or seconds. An 
electronic device, it has no moving parts 
other than the indicating pointer and is 
said to require no maintenance other than 
the occasional replacement of the vacuum 
tube, a standard type used in radio receiv- 


ing sets. Applications include checking 
welding timing, measuring opening and 
closing times of relays and contactors, meas. 
uring time periods and operating speeds of 
mechanisms with electrically actuated se. 
quences. 


“RayTimeR"; double unit shown, single 
units also offered; covers excitation 
periods from 1/120 second to 30 seconds 
with accuracy of plus or minus 5 per 
cent Raytheon Mfg. Co., Waltham 
Mass. 

J 


Insulated Hand Lamp 


“Tpeo’’ insulated portable hand lamp; 

takes standard or mill type lamps up 

to 60 watts. Industrial Products Co., 

Philadelphia, Pa 

For various operations in generating plants 
and substations where a metal lamp guard 
would constitute a hazard, this insulated 
portable hand lamp is suggested. Lamp 
guard is of molded dielectric construction, 
handle is rubber and the lamp has a fiber 
hook for placing lamp in desired position. 
An eye shield over part of the guard pro- 
tects against glare. 

e 


Paint Compound 


Interesting feature of this new paint com- 
pound is that it may be applied directly 
to moist or wet surfaces as well as to dry 
surfaces, the compound reacting on water 
and absorbing it while it is being applied. 
In addition, when the paint film is set and 
dry, it is protected against water-reversing, 
it is stated. In the case of iron, steel and 
its alloys, the company guarantees that the 
metal will not rust under the film. Since 
the painting may be done over the moisture, 
the new compound should make for greater 
maintenance. 


“Wet-X-Hale” paint compound_ being 
applied to moist surface. Wet-X-Hale 
Paint Compound Co., 15 Moore St., Ne’ 
York, N. Y 


ErecrricaL Wortp September 24, 1938 








P<) 


9? 






MERCLAD “rubber ar- 
A mored” cords and cables 
are built to take punishment. 
Wherever portable conductors get rough us- 
age—in mines, factories, garages or machine 
shops; in contact with oil, mud or acid waters 
—you are likely to find Amerclad on the job. 

There are many sizes and types of Amer- 
clad designed for many purposes — from 
slender cords that can be wrapped around 


AMERICAN STEEL 


Hard Usage... 
Best Bet is Amerclad 


your finger to high-voltage 
power cables as big as your 
arm. But, large or small, they 
are all Amerclad and all have the same pro- 
tective jacket of tough “tire-tread” rubber. 

We will be glad to send vou free of charge 
our Amerclad catalog. It is profusely illus- 
trated and describes a great variety of flexi- 
ble, hard-wearing Amerclad All-Rubber 
Cords and Cables. Why not write us today. 


& WIRE COMPANY 


Cleveland, Chicago and New York 


Columbia Ste ompany, San F 
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You Asked For It... 
—And Here It Is! 


The New “FARNEY" Four- 


Way Copper Bus-Bar Bender 


"We want," you said, “a durable bus- 
bar bender that can 

© take care of any practical bend that 
would ever be needed on a job. 

® bend bars up, down, sidewise, and 
twist in any radius desired. 

© bend short offsets, short form bends, 
Z-bends, close two bends, and per- 
fectly match offsets in laminating 
copper. 

© handle up to one-half inch copper 
bends. 

® bend copper, aluminum, steel, and 
iron—absolutely without cracking. 

® save at least 50% more time and 
man-power than any other bender on 
the market. 

© straighten 
cracking. 


copper bends without 


© be simple to operate, require no 
special training for workmen, and can 
be in working order within 10-15 min- 
utes after mounting. 


© be of light, yet extremely durable 
construction. 


® be unconditionally guaranteed as to 
performance. 


® be priced at a level equal to or 
within a few dollars of ordinary copper 
bus-bar benders." 


Such jobs as the Carnegie Steel (Illinois), 
General Motors (Trenton, New Jersey), Con- 
solidated Edison (New York City), Steel Tube 
New York) 
question of doubt that the new, amazingly 
efficient ““FARNEY" four-way copper bus-bar 


bender performs each and every one of these 


(Brooklyn, have shown without 


strict requirements. An inquiry on your busi- 
ness letterhead will promptly bring full par 


ticulars and prices. 


FARNEY TOCL & MACHINE WORKS 
233 Broadway New York City 
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Welding Timers 


Continued improvements in_ ignitron 
tubes and simplified circuits and construc- 
tion have resulted in this ignitron spot 
welding timer, which will mount two sizes 


ome 


Ignitron spot welding timer. Westing- 
house Electric & Mfg. Co., East Pitts- 
burgh, Pa. 


of ignitron tubes. On low-duty cycles the 
“WL-652” tube will carry 1,500 amp. at 
220, 440 or 550 volts, while the “WL-651” 
will carry 2,800 amp. at 440 and 550 volts 
or 4,300 amp. at 220 volts. Current rating 
is decreased at higher duty cycles above 
about 3.5 per cent. Timers are adjustable 
to pass current for any exact number of 
cycles from 1 to 15; welding machine cur- 
rent starts and stops at current zero to 
eliminate line current transients. 


& 
Secondary Fuse 


A new outdoor-type indicating secondary 
fuse has been announced for transformer 
secondary protection or banking and _ iso- 
lating service-entrance faults. Corrosion- 
resisting materials are used throughout and 


Secondary indicating cartridge-type 
fuses, rated 250 volts, showing one 
method of mounting on secondary line; 
upper fuse has opened on line-to-neu- 
tral short circuit. General Electric Co., 
Schenectady, N. Y. 


the fuse link is inclosed in a compact 
weather-tight housing of “Texolite.” Fiber 
inner tube forms fuse chamber. Internal 
fuse assembly is held under constant ten- 
sion by compression spring which exerts 
outward pressure on retaining collars. 


Welding Electrode 


‘“‘Har-Ten”’ welding electrode; type “A” 
for flat, vertical and overhead work, 
type “B” for flat work only; in sizes 
from % in. to %4 in. in diameter and 
in 14 in. lengths. Harnischfeger Corp., 
Milwaukee, Wis. 


For use in welding “Man-Ten,” “Cor- 
Ten,” “High-Steel,’ “Republic Double 
Strength,” “Yoloy” and other alloy steels 
used in boiler and pressure boiler con- 
struction, new welding electrodes have a 
base metal containing alloying elements 


which precipitate from solid solutions at 
certain hardness and ultimate strength, 
Since boilers and pressure vessels are 
heat-treated after welding, the weld metal 
must have the property of developing a 
higher yield point and ultimate strength 
by such treatment. 


Snake Bite Kit 


Of particular interest to utilities in snake- 
infesied regions should be this new snake 
bite kit. Compact enough to be carried in 
the pocket, the kit includes iodine appli- 
cator; lancet, for making incision over each 
fang mark; lymph constrictor, for con- 
stricting flesh above fang mark, and _ sue- 
tion cups, which are placed over each fang 
mark to extract the venom. These suction 
cups are squeezed and placed over the bite, 
emptied and reapplied as they fill with 
venom or lose their suction. 


” 


“Compak” suction snake-bite kit; suc- 
tion cups held between fingers. Cutter 
Laboratories, Berkeley, Calif. 


Recorder-Controller 


Both a recording thermometer mechanism 
and an air-operated temperature controller 
mechanism are contained in the housing 
for this recorder-controller, and both are 
actuated by the same thermostatic system. 
Two types are offered—an “on-off” model 
with non-adjustable flapper mechanism for 
ordinary temperature control applications 
and a “throttling” model with an adjust- 
able calibrated flapper which permits easy 
adjustment of the throttling range to coin- 
cide with any considerable apparatus lag. 


“TAG" temperature recorder-controller; 
throttling control model. C. J. Taglia- 
bue Mfg. Co., Brooklyn, N. Y. 
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FORCED CLEANING CANNOT INJURE THE SURFACE... another high spotein 





IODAY’S TREND TOWARD 


POWER INSULATORS 












Dr. Hazen to Direct M.I.T. 
Electrical Engineering 


Dr. Harold Hazen, a member of the 
staff of the Massachusetts Institute of 
Technology since 1926, has been ap- 
pointed head of the electrical engi- 
neering department, succeeding Edward 





L. Moreland, recently elected dean of 
engineering in place of Dr. Vannevar 
Bush, president-elect of the Carnegie 
Institution of Washington. 

Dr. Hazen was graduated from 
M.LT. in 1924 and became associate 
professor of electrical engineering in 
1936. Aside from his academic work 
Dr. Hazen has had experience in the 
laboratories of the General Electric 
and American Telephone & Telegraph 
companies. At M.LT. he has co-oper- 
ated in the design and construction of 
several important electrical devices, in- 
cluding the net work analyzer. He was 
also associated with the development 
of the differential analyzer designed by 
Dr. Vannevar Bush, and for the past 
year has been in charge of graduate 
study and research in electrical engi- 
neering at the institute. 

His teaching has been primarily in 
the power fields, including instruction 
in electrical circuits, machinery, trans- 
mission and advanced works on power 
systems. In 1934 Professor Hazen was 
awarded the Levy gold medal of the 
Franklin Institute for outstanding tech- 
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nical papers on the theory and design 
of servo-mechanism. In that year he 
served as exchange professor at Ohio 
State University. Professor Hazen is a 
member of various scientific organiza- 
tions. 


> W.C. Murr, president of the British 
Columbia Electric Railway Company, 
Vancouver, B. C., recently completed 
his twenty-fifth year of service with his 
organization. 


> Frep G. LAUFKETTER of St. Louis, 
Mo., was elected president of the Na- 
tional Association of Power Engineers 
at the closing session of the recent 
annual convention held in Grand 
Rapids, Mich. Mr. Laufketter was for- 
merly vice-president. CARL R. DAUBEN- 
MIRE of Columbus, Ohio, was elected 
vice-president. 


> Harowp Hey has been appointed man- 
ager of wiring device sales for the 
Bryant Electric Company. He will be 
responsible for the commercial policies 
and activities of the wiring device divi- 
sion and the entire personnel of the 
sales division will come under his juris- 
diction. Mr. Hey has been eastern sales 
manager of the Bryant Electric Com- 
pany for the past three years. He will 
make his headquarters at Bridgeport, 
Conn. 


> CLinton Brown, Hotpoint campaign 
manager, has been made head of the 
new Hotpoint news bureau organized 
to collect and disseminate news stories, 
articles and features of interest to the 
major appliance section of the elec- 
trical industry, according to an an- 
nouncement by W. A. Grove, sales pro- 
motion and advertising manager. Du- 
ring his decade with the Edison Gen- 
eral Electric Appliance Company Mr. 
Brown has established a wide reputa- 
tion for the ingenuity of his sales cam- 
paign ideas for utilities and dealers 
and for his motion-picture, slide film 
and radio programs, visualizers and 
sales equipment designed to help the 
retail salesman. 





ABOUT PEOPLE 





W. N. Clark Elected Head 
of Rocky Mountain League 


W. N. Clark, who was elected presi- 
dent of the Rocky Mountain Electrical 
League at the recent convention in Yel- 
lowstone Park, has been president of 
the Southern Colorado Power Company 
since 1931. 

A graduate of the Colorado School of 
Mines, Mr. Clark worked for a short 
period for the Mountain States Tele- 
phone & Telegraph Company and the 
old Denver Gas & Electric Company. 
Then he was engaged in hydro-electric 
construction and operation and_ the 
early electrification of mines in the 
southwestern part of Colorado. Sub- 
sequently he went to the Cripple Creek 
Mining District and engaged in the 
construction and operation of a steam 
plant known as La Bella Mill, Water 
& Power Company, supplying power to 
the mines in the Cripple Creek district 
during the boom days of that district. 
In 1901 he engaged in the construction 
and operation of a hydro station trans- 





mission and distribution system built 
by the Pikes Peak Power Company. 
one of the predecessor companies of 
the Southern Colorado Power Company. 

After serving in various capacities in 
the Cripple Creek district and partici- 
pating in various projects including the 
electrification of gold mines, street rail- 
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CONTROLENS 


A product of Holophane Research 


revolutionizes Lighting possibilities 


Enables lighting engineers 
to use light as never 
before to attain the ideals 


of the Science of Seeing. 


CONTROLENS is the way to “Better Light — Better 
Sight.” 

There are many types of CONTROLENS. With them 
you have amazing light control; you can concentrate 
the light in some areas, spread it in others; you can 
build up illumination intensities in some parts of the 
interior and lower them in others; you can conceal the 


lighting unit or make it suitably visible—as you desire. 


CONTROLENS lighting is In-bilt. It makes interiors 


look modern, spacious, impressive. 
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342 Madison Avenue . 
THE HOLOPHANE COMPANY, LTD., 385 YONGE ST., TORONTO, CANADA 





CONTROLENS is made only by Holophane. Built 
into CONTROLENS is something unique — Holo- 
phane’s 40 years of experience in controlling light to 
serve industry and art. 

Complete information on the use of CONTROLENS 
is available to you. There is no cost or obligation. Just 


address: 


HOLOPHANE 


Engineering Service 


Erikson Electric Co. . 
yi, Frink Corporation . 
ane ae Day-Brite Lighting, Inc. . . St. 
Mitchell Vance Co. 
Edward F. Caldwell 
Major Equipment Co. 


Trade Mark 


. . Boston, 
. Long Island City, N. Y. 
Garden City Plating & Mfg. Co., Chicago, Ill. 
Mo. 
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New York, N. Y. 


Information on CONTROLENS also may be had by 
applying to any one of the following: 


Mass. 


Louis, 
New York City 
New York City 
Chicago, IIl. 
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way construction and operation, drain- 
age tunnel construction and deep mine 
pumping, he was made superintendent 
of the Mountain Division with head- 
quarters at Canon City in 1911, when 
the Byllesby interests purchased and 
consolidated the properties in southern 
Colorado. 

In 1924 Mr. Clark was promoted to 
the position of vice-president and gen- 
eral manager of the Southern Colorado 
Power Company, with headquarters in 
Pueblo, and continued carrying out the 
extension and consolidation of electri- 
cal service in the southern Colorado 
territory. In 1931 he was elected presi- 
dent and a director of the company. 
Mr. Clark is a member of the American 
Institute of Electrical Engineers. 


Lincoln Electric Announces 
Retirement of J. W. Meriam 


Announcement is made of the retire- 
ment of J. W. Meriam, for the past 
24 years vice-president and secretary of 
the Lincoln Electric Company, Cleve- 
land, Ohio. Mr. Meriam’s retirement, 
at the age of 60, closes a business 
career which spans the growth and 
development of the arc-welding indus- 
try. In 1914, when he joined the Lin- 
coln Electric Company, arc welding 
was still in the experimental stage. 

Although retiring from active service, 
Mr. Meriam will remain a director of 


the Lincoln Electric Company. The 
company’s credits and collections will 
be handled by Frank K. Griesinger. 
A. F. Davis, vice-president, was elected 
secretary. 

e 


> Joun Kirtitey of Island, Ky., has 
been appointed by Governor Chandler 
a member of the state Public Service 
Commission to fill the vacancy created 
by the appointment of James W. Cam- 
mack, Jr., to the Court of Appeals. Mr. 
Kirtley was speaker of the House of 
Representatives, 1936-38. 
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F. H. Stohr of Westinghouse 
Heads Combined Divisions 


Consolidation of the transportation 
and generator divisions of the Westing- 
house Electric & Manufacturing Com- 
pany has been announced by R. B. 
Mildon, vice-president in charge of the 
Pittsburgh district works. Frank H. 
Stohr, manager of the generator divis- 


December, has been 
named manager of the combined trans- 
portation and generator divisions with 
headquarters at East Pittsburgh. Frank 
B. Powers, formerly manager of trans- 
portation engineering, becomes engi- 
neering manager of the combined 


ion since last 


divisions. 

Mr. Stohr was born in Muscatine, 
Iowa. He joined the students’ course 
at Westinghouse immediately after his 
graduation as an electrical engineer 
from the University of Iowa in 1922. 
His first assignment was in the gener- 
ator section, and he has continued his 
association with this division. In 1926 
Mr. Stohr was made manager of the 
generator section, to which he was 
assigned four years earlier. In 1931, 
when the generator and substation sec- 
tions were combined, he again was 
named manager of the new depart- 
ment. Five years later he became sales 
manager of the generator division. 

A native of Chicago, Mr. Powers 
received his first practical experience 
in the electrical traction field while 
servicing the 6,000-hp. motors on loco- 
motives of the Virginian Railway. After 
this assignment he joined the heavy 
traction section of the Westinghouse 
railway engineering department. In 
1935 he was promoted to section engi- 
neer of all direct-current traction mo- 
tors and later was appointed man- 
ager of engineering of the transporta- 
tion department. 

” 


> W. Austin Emerson has been ap- 
pointed district manager of the south- 
eastern district of the Westinghouse 
Electric Supply Company. The district 


comprises Georgia, Florida, North and 
South Carolina. He was previously 
division manager of the Carolina ter- 
ritory. 


> Frep HazeLwoop has joined the staff 
of Victor Insulators, Inc., Victor, N. Y., 
in the capacity of ceramic engineer. 
Mr. Hazelwood was associated for three 
years with the U. S. Bureau of Stand- 
ards on heavy clay products. He spent 
fifteen years with the Buffalo Pottery, 
starting as a ceramic engineer. Work- 
ing up through the plant, he later 
became general manager, the position 
he left to join Victor as head ceramic 
engineer. J. J. Mitter has been ap- 
pointed plant engineer of Victor In- 
sulators, Inc. A graduate of Mechanics 
Institute of Rochester, Mr. Miller was 
formerly connected with the Associated 
Gas & Electric Company on a hydro- 
electric project. 


OBITUARY 


P Joun L. Farrer, sales manager, 
electric, of the Public Service Electric 
& Gas Company, Newark, N. J., died 
September 6. Mr. Farrell had been in 
the employ of Public Service since 
1903. Prior to his appointment as sales 
manager, electric, in 1936, he had served 
for four years as agent of the Passaic 


commercial office. 


> Dr. BERNHARD GLEICHMANN, who 
was well known in Germany for his 
work in connection with the construc- 
tion and equipment of a number of 
hydro-electric power stations in that 
country, died recently at Munich at 
the age of 69. 


> WitttiaM H. Scott, well-known Brit- 
ish electrical engineer and head of the 
firm of Laurence, Scott & Electromotors, 
Ltd., died early in September. Mr. Scott 
was identified with the electrical indus- 
try for more than half a_ century; 
“Scott” dynamos won fame for ship- 
board use. He developed motors and 
control gear for cranes and lifts, print- 
ing presses and other applications need- 
ing special designs. He was 76 years 


old. 


> Cc. F. BENHAM, assistant to the gen- 
eral superintendent of the San Fran- 
cisco and East Bay division of the 
Pacific Gas & Electric Company, died 
in San Francisco September 12, after 
a short illness. A native of Montana, 
Mr. Benham was a graduate electrical 
engineer from the University of Min- 
nesota. He began work with the Great 
Western Power Company in 1913 and 
was assistant to the general superin- 
tendent at the time of merger of those 
properties with P. G. & E. He was a 
member of the American Institute of 
Electrical Engineers and the San Fran- 
cisco Engineers’ Club. 
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FABRICATED PARTS SAVE MONEY - 


Precision machined parts—produced to 
your specifications from Taylor Vulcanized 
Fibre and Phenol Fibre—will cut your manu- 
facturing costs. 

First, prices are right. Under one roof, 
Taylor makes the paper, compounds the 
original resins and other chemicals, carries 
through to the finished part that you assemble 
in your product—offers undivided responsi- 
bility and asks only one profit. 

Second, Taylor Experience and Facilities 
Ensure Uni.orm Quality, Dependable Service. 
An organization with experience second to 
none in the production and fabrication of 


Vulcanized and Phenol Fibre—working in the 
most modern mill of its kind in the world, 
where every stage of manufacture is under 
close laboratory control—naturally must turn 
out a superior product. Taylor fabricated 
parts are clean parts that facilitate assembly; 
reduce rejects, spoilage and waste; insure 
customer satisfaction in the devices of which 
they are a part. 

Ask about Taylor ‘Planned Service’ geared 
to your particular requirements—-whether 
large or small, standard or special. 


TAYLOR FIBRE COMPANY 


NORRISTOWN, PA. 





VULCANIZED FIBRE - PHENOL FIBRE - TAYLOR INSULATION - SILENT GEARS 


Sheets, Rods, Tubes, Punchings and Screw Machine Parts 





New Mill Completed 
© 
By Bridgeport Brass 

Bridgeport Brass Company has com- 
pleted its new rolling mill at Bridge- 
port, Conn., for the production of brass, 
copper and copper-base alloys for in- 
dustrial and commercial use. 

Built at a cost of $4,500,000, the 
plant marks the completion of the first 
major step in a long-range expansion 
and modernization program which was 
inaugurated early last year, according 
to Ralph E. Day, president and general 
manager. 

Mr. Day stated that the program 
was the largest undertaken in the non- 
ferrous metals industry since 1929. The 
plant has a floor area of 220,000 sq.ft. 
and it uses for the first time in the 
industry the straight-line production 
principle. It is estimated that the new 
mill will have a production capacity 
of more than 6.000.000 Ib. of metal a 
month. A new mill office and laboratory 
building have been completed. 


Copper, Lead, Zine 
Prices Rise in Week 


Domestic copper this week advanced 
to 10.375 cents a pound, Connecticut 
Valley, in two gains of 4 cent each, 
reflecting a firmer market, which re- 
sulted from favorable statistics for 
August, plus increased business here 
and abroad. Fabricators and wire mills 
followed with a total of 14 cent in wire 
and numerous copper products. 

Domestic sales of copper expanded 
with the price rise, sales for the month 
to September 17 totaling 43,746 short 
tons, as against 23,195 tons for all of 
August. Much of the heavy trading 
was credited to manufacturers and job- 
bers, many of whom have been re- 
portedly operating with low stocks. 

Both lead and zine followed in the 
copper rise, lead going to 5.10 cents. 
New York, and zinc to 4.95 cents, East 
St. Louis, the rise in both cases repre- 
senting two mark-ups of 0.10 cent each. 
In the case of these metals, the first 


102 (916) 


AND MARKETS 


increase was traced to the agreement 
among important foreign lead _pro- 
ducers to curtail production 10 per 
cent, as well as to war nervousness 
abroad, while the second advance was 
attributed to the favorable reception of 
foreign developments over the past 
week-end. An added stimulus was given 
to the metals industry by the gain in 
the index of steel production to 47.3. 

World stocks of refined copper de- 
creased 28,672 tons in August, bringing 
the total in the hands of producers down 
to 494,524 tons, the lowest point 
reached so far this year, according to 
the Copper Institute. Total foreign 
deliveries increased from 126,533 tons 
in July to 129,509 in August; domestic 
deliveries were 48,071 tons in August, 
as against 41,249 tons in July. 


Conduit System Award Let 


Chattanooga Electric Power Board, 
Chattanooga, Tenn., has awarded con- 
tract to Wright & Lopez, Cedartown. 
Ga., for construction of an underground 
conduit system in Area No. 1, on which 
the company has tendered a low bid 
of $299,837. The installation covers 
conduit lines, transformer vaults, man- 
holes and auxiliary facilities. 
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July Orders Down, 
N.E.M.A. Reports 


Value of orders received during July 
for motors and generators, excluding 
hydro and turbo-generators, dropped 
22.2 per cent from June, according to 
index numbers announced by the Na- 
tional Electrical Manufacturers Asso- 
ciation. Based on the monthly average 
of 1936 as 100, the index moved from 
76.0 to 59.1. Percentage changes for 
like months in the preceding four years 
were successively —18.9, +-12.1, —28.9 
and —24.8. The decline this year was 
therefore smaller than in 1936 or 1937. 

Orders for transmission and distribu- 
tion equipment also declined, but less 
sharply, the index falling 12.4 points 
to 76.9, a drop of 13.9 per cent com- 
pared with June. Corresponding 
changes in previous years beginning 
with 1934 were —8.8, +25.7, +36.0 
and —1.4 per cent. 

The classifications were defined in 
the ErectricaL Wortp of July 16, 
page 82. 

Motors Transmission 


and and 
Generators Distribution 
Month 1937 1938 9: 1938 
April 158.9 66.6 250. 111.1 
May ..... 113.4 62.5 K. 81.6 
June .... 140.4 76.0 2. 89.3 
July ..... 108.6 59.1 ; 76.9 


a 


r*----7ransmission and distribution 


eguipment 


LeeLee P 
Kol -Jel aoheel a eaae 


1934 1935 1936 


1937 


N.E.M.A. Index of orders received for motors and generators— 
for transmission and distribution equipment 
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This chart, included in the book, is a quick 
guide in selecting the desired meter for every 
condition — every purpose. 


. dollar saved on meter service is clear gain — 
a net profit item. This book tells you how to reduce 
adjustments and replacements that run up expenses. 
Westinghouse Meters are built for Long Time accuracy. 
They cost us more to build, but they cost you less to operate. 
Send today for Booklet 2158. It tells you how Westing- 


. house Meters are made, and why they save money for you. 
Only Westinghouse Meters have the gold-plated : : Fi , 
register corrosion-proof. This — plus ball and 
jewel bearing, and one-piece electromagnet om 
assure you long time accuracy, without adjustments for every condition. 
and replacements. That’s where you save money. ; 


And a convenient chart helps you to select the right meter 


J40174 


“me METERS (W 
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, Address Westinghouse Electric 
Vse This COUPON tin 
to get your copy ddress 


& Manufacturing Co., Dept. 
of ' . 
the Meter Book. City 7-N, East Pittsburgh, Penna. 





STRAIGHTLINE 
SPLICES 


High in strength -- Low in cost 
me TTR Me ue 
Ends fit wire closely, dampen- 
ing vibrations and preventing 
insertion of improperly pre- 
pared wires. A husky slotted 
washer maintains spacing of 
VTech emul mice 
wedging between them. Jaws 
grip wire positively without 
GUT MGs 


a COMPANY 


“3 25 YEARS SERVICE TO THE Cael 


3145 AVENUE - CHICAGO ILLINO 
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| New Orleans Association 


Makes Adequate Wiring Bid 


The Electrical Association of New| 
Orleans is making a drive to interest! 
all home owners and prospective build- 
ers in increasing the number of outlets 
as part of the adequate wiring drive. 
At a meeting it was suggested 
that contact be made with Albert From-| 
herz, chief engineer of the 
Orleans slum clearance project, 
possibility of securing 
lets in the 
the project. 

Another part of the program is the 
importance 


recent 


New 
with the 
more wall out- 
living and other rooms of 


of using voltmeter tests on 
wiring as a means of visual- 
izing to users the drop in voltage and 
indicating the need for more copper. 
Indications are that the public is 
taking hold of the movement and re- 
sponding with 
present wiring 


customers’ 


requests for changes in 
systems. 


Australia Seeks Bids 
on Electrical Equipment 


The State Electricity Commission, 
Victoria, Australia, will re- 
ceive bids until October 11 for a quan- 
tity of 132,000-volt outdoor switchgear. 
Also, until October 18, for quantity of 
6,600-volt metalclad 


accessories. 


switchgear and 
Postmaster -General’s | Department. 
Canberra, Australia, will receive bids 
until October 11 for a quantity of con- 
densers for laboratory, until 
October 18 for switchboard equipment 
for automatic exchange at 
New South Wales. 
Department of Government Railways, 
Wellington. New Zealand, 
bids until October 11 
of transmission line 


research 


Balgowlah. 


will receive’ 
for a quantity 


hardware. 


e 
Dam Revision Approved 


Finding the proposed changes desir- 
able and appropriate under the circum. | 
stances, the Federal Power Commission 
has approved certain specifications and 
minor revisions of plans for the Kings-| 
ley (Keystone) Dam, 
Nebraska by 
Public 


under construc- 
the Central Ne- 
Power & Irrigation Dis- 


tion in 
braska 
trict. 


New York Metal Prices 


Sept 14, 1938 Sept. 20, 1938 
Cents per Cents per 
Pound Pound 
Copper electrolytic. . 10 125* 10.3757 | 
Lead Am. 5S. & R. price 4 90 5. 
Antimony 1.25 
Nickel ingot 35.00 
Zine spot.. 5.15 
Tin straits..... 2 5 
Aluminum, 99 per cent 20. 00 


* Delivered Connecticut Valley 


TATES ese 


EQUIPMENT 


Are You Cramped for Panel Space? 


STATES Type NT Blocks 
space. They provide disconnect 
permit testing circuit without 
wiring. May be obtained in 
of poles. See Cat. No. 1, See. 
full information. 


Terminal save 
feature 
disturbing 
anv number 
6 which gives 


TYPE NT may be 
Makes testing 


obtained in any number 
of crowded circuits a simple 


of poles 
matter 


THE STATES COMPANY 


19 New Park Ave. Hartford, Conn. 


RENEWABLE FUSES 
With the famous powder-packed element 


KANTARK “ONE-TIME” FUSES 
With genuine fibre tubes (not paper) 


COLORTOP PLUG FUSES 


Color tells the size 


TRICOMATIC PLUG FUSES 


With built-in thermal time-lag element 


KLIPLOK CLAMPS 
Lock fuses and clips together 


TEST CLAMPS 


For heavy duty testing 


FUSE PULLERS 


For safe handling of fuses 


AUTOMATIC OILERS 


For motors, line shafts, etc. 


Send for your new 


Folder CPF-300 TODAY! 


TRICO FUSE MFG. CO., MILWAUKEE, WIS. 
In CanadaIRVING SMITH LIMITED—Montrea 


rates Taha} 


STOP roti KILOWATTS AND WASTEFUL tere 


eek At) do 
PACKED 
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oKERE 


PAYUK CIGARS INC....WELLS GARDNER CO....E. I. DUPON] RS § PANY.. 
ARRIS CALORIFIC PLANT....ACME WATCH CRYSTAL MFG. CO A AN JIOVE CO. 
TRENTON AUTO RADIATOR WORKS...-ECLIPSE AVIATION CORP P. MOO WOOL CO 


{, WESTINGHOUSE MANUFACTURING CO....OWENS-ILLINOIS GLASSWO...5 WEST CO.. 
ROSE PATCH & LABEL CO....IROQUOIS BEVERAGE CORP....AGAR FOOD PRODUCTS 
THE MANHATTAN SOAP CO....KALAMAZOO PARCHMENT CO....WEYERHAEUSER SALES © 
HUDSON SILK HOSIERY CO....WRIGHT AERONAUTICAL CORP....CROSLEY RADIO COR 

EFERE FORGE & MACHINE CO....YOUNGSTOWN SHEET & TUBE CO....REEVES PULLEY 
APID ELECTROTYPE CO...-+KNICKERBOCKER LAUNDRY....AMERICAN INSULATOR CO. 
BBY-OWENS-FORD....MODERN THROWING CO....S.. K..F. INDUSTRIES INC.... 
SULLIVAN RUBBER CO....STANDARD REGISTER CO....CRUCIBLE STEEL CO.... 

BROTHERS INC....CUDAHY PACKING CO....WAXIDE PAPER CO....CITY MIi 
UP KING SEED CO....NORTHWEST LUMBER & MFG. CO....WALTERS FEED / 
PCRAFT CO...-LA VERNE LEMON GROWERS ASSOCIATION... .LERNER 
4 GROCERS INC....BETHLEHEM STEEL CO....FREEMAN SHOE 
®& CORP....GENERAL ELECTRIC CO iON CO. 
FR FALLS CO...- 
FORCE & 
BRONG 


FROM ONE POWER USER TO ANOTHER 


TIMELY IDEAS, gathers outstanding case studies 
and special plant features from industrial power 
users, located all over the country. Over 70 lead- 
ing power companies distribute copies of TIMELY 
IDEAS to other power users throughout United 
States and Canada. 





A timely idea has no geographical limitation as to where it comes 
from or where it goes—it is not limited to one type or kind of com- 


pany—its uses are varied. 


The readers of TIMELY IDEAS benefit by this national inter- 
change of electrical ideas and the power companies and the elec- 
trical industry benefit by the load building action stimulated. 


A current copy will better acquaint you with the job TIMELY 
IDEAS is doing. Why not request a sample copy on your 
letterhead today? (It is free to Power Company Executives; 


; individual copies 25 cents each to others.) 


TIMELY IDEAS—330 West 42nd Street, New York, N. Y. 
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“MEGGER’ 


CRA ETE MEOTEREO v8 Pat OFF 


INSURANCE 


On One of the Great 
American Railroads 


“Meg” Insulation Tester 


EARLY 25 years ago pro- 

gressive engineers of one 
of the major American rail- 
road systems decided to deter- 
mine, by actual tests, whether 
our new “Megger” instruments 
really were sufficiently help- 
ful in anticipating and, there- 
fore, in preventing “trouble” 
on signal, power and control 
circuits, to justify their adop- 
tion for that service. 


The results of this practical experi- 
ment were so encouraging and satis- 
factory that “Megger” insurance b>- 
came a matter of routine for various 
types of electrical equipment, and we 
have been privileged to supply mo-e 
than 200 “Megger” Insulation Testers 
for use on the various divisions of 
this one road. 


““Megger” testing, which is a wise 
precaution and good insurance for 
railroads, is an equally worth while 
procedure for engineers and elec- 
tricians in every industry where elec- 
tricity is used and where continuity 
of service is necessary. 


For full particulars, 
please write for descriptive 
"“Megger" Catalog 1550-W. 


JAMES G,. BIDDLE CO. 


Other Biddle Specialties: 


“Megger” Ground Testing Instruments 
“Megger” Capacitance Meter 
“Megger” Direct-Reading Ohmmeters 
“Ducter” Low Resistance Testing Sets 
“Dionic” Water Tester 
“Frahm” Vibrating-Reed 
and Frequency Meters 
“Jagabi” Rheostats 
“Jagabi” Speed-Measuring Instruments 


Tachometers 
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Field Reports on Business 


Placing of forward orders has been slowed down as a result of the war scare. 


Security prices continue to gyrate, indicating extreme uncertainty. 


This has 


retarded business in all lines. Much of the buying is on a hand-to-mouth basis. 


Building construction is encouraging. 


PACIFIC COAST 


September buying of staple electrical 
material continues to be decidedly hand-to- 
mouth and the volume is disappointing 
after an excellent July for wholesalers, 
whose reorders were reflected in an excel- 
lent August. However, many widely scat- 
tered PWA projects, of which 200 new jobs, 
totaling $18,000,000, will be in operation 
by October in the California, Nevada and 
Utah area, promise better staple business. 

The value of building permits in the 
seven Western states increased 1214 per 
cent during August over July of both 1937 
and 1938, though the Pacific Northwest 
lowered the general average. Work on the 
$36,000,000 Redding Dam and power house 
has begun. Imperial Valley Irrigation Dis- 
trict is voting on $1,000,000 bonds and ac- 
ceptance of PWA $855,000 grant for district 
power development. Considerable line ma- 
terial is in bidding stage, including wire, 
hardware and insulators for the 115-kva. 
line from Bonneville to The Dalles, and 
150 miles of transmission cable from Van- 
couver, Wash., to Kelso. 

Machinery prospects include bids averag- 
ing $340,000 for two turbines, each 14,000- 
hp.; governors and 12,500-kva. generators 
for Grand Coulee project, and bids due 
October 10 for three each 11,500-hp. tur- 
bines and 9,000-kva. generators for Rio 
Grande project in New Mexico and for two 
each 15,000-hp. turbines and 12,000-kva. 
generators for Big Thompson project in 
Colorado. The outstanding order is from 
city of Los Angeles to General Cable Com- 
pany covering $1,223,274 for 4,100,000 ft. of 
hollow copper cable for the third circuit 
from Boulder Dam to Los Angeles. 


NEW ENGLAND 


Electrical equipment movement inthis 
district continues to maintain the trend that 
has characterized the activity during the 
past few weeks by showing a fair volume 
of sales of industrial supplies and slight 
increases in buying some special apparatus. 
One manufacturer reports more inquiries 
from machine manufacturers for small mo- 
tors; recently a 50-hp. motor-driven air- 
compressor unit was sold for installation 
in a large rug cleaning concern. Motor- 
pumping units are receiving more atten- 
tion; fractional-horsepower motors for in- 
stitutional service are included in an ex- 
ceptionally large number of contracts now 
being studied. Plans for new lighting are 
progressing. About twenty-five 500-watt 
lighting fixtures have been purchased for 
a prominent downtown store; new automo- 
bile service station floodlighting is involved 
in a new station now being built at a cost 
of $100,000. New electrical equipment, in- 
cluding lighting fixtures and electrical re- 
frigeration units, were recently installed at 
a cost of $2,200 in a new suburban res- 
taurant. 

Much new wiring construction is in sight 
due to the announcement of a large volume 
of institutional structures to be bid on soon, 
at an estimated cost of $1,360,000. Mer- 
chandise sales are steady; the National 
Salesmen’s Crusade, “Sales Mean Jobs,” 
has been vigorously supported in this dis- 
trict by the electrical industry. Weekly 


rallies are planned and prizes amounting 
to $1,000 have been underwritten by prom. 
inent representatives of the industry in 
this area. 


NEW YORK 


Business continues to show effects of the 
unsettled international situation and _ the 
war scare. Orders in many lines have been 
held up pending a settlement and an ap- 
praisal of future conditions. Many manu- 
facturers report they have a fair backlog 
of orders, but production has not started 
because purchasers are not certain when 
they will need delivery. 

An encouraging sign was seen in con- 
struction contracts for August, which ran 
12 per cent ahead of last year. The 36 
per cent gain in residential building was 
a bright spot. The trend has continued 
this month. Electrical manufacturers re- 
port an improvement in incoming business 
which will be accelerated when delayed 
utility equipment orders are put on the 
active list. 

Utility operators are a bit more optimis- 
tic and see an improvement in_ business. 
Plans to gain benefits from a pick-up in in- 
dustrial activity are now under considera- 
tion by the utilities as they turn attention 
to construction budgets for next year. Some 
orders have been placed, but they have 
been mostly confined to necessity purchases. 

Unseasonable weather has cut depart- 
ment store sales. The Consolidated Edison 
appliance drive is above quota, averaging 
approximately 3,000 bargain packages or 
more than 10,000 appliances a day. The 
drive has stimulated purchases of heavy 
electrical appliances. 


CHICAGO 


Business in this area is improving slowly 
to narrow the gap between the level this 
year and that of a year ago. Virtually every 
field of activity showed improvement over 
the preceding week. One of the brightest 
spots was retail trade, particularly depart- 
ment store sales, in which the volume for 
the week rose 6 per cent above the com- 
parable period in 1937. Electric power 
production increased to a point 4 per cent 
below last year. Telephones in use gained 
16,180 over a year ago. 

The showing made in industrial activity 
was not so satisfactory. Further improve- 
ment was in evidence, but the gains made 
were slight and continued to lag behind 
merchandising. The demand for steel 
topped the previous week and production 
rose four points. Electrical manufacturers 
report an increase in the number of in- 
quiries, which have come from a broadened 
spread of buyers. Although this is an en- 
couraging sign, considerable apprehension 
has been expressed over the pace of re- 
covery during this last quarter. Present 
conditions are not sufficiently stable to 
warrant a very optimistic outlook for next 
year’s budgets. Utility buying continues 
at a slow pace. One manufacturer reports 
sales 25 per cent under last year for the 
third quarter. Pole line equipment is mov- 
ing more rapidly. Commercial lighting 
fixture sales are steadily improving. 


EvectricaL Wortp + September 24. /938 

















“Up and down this ladder 
forty times 


The Looking-Up-Place for 


Everything Electrical 


a day... 


re 


... 1 wish Mr. Ogilvie would keep 
his Buyers Reference in his desk!” 


Sally is right. It does pay to keep the Buyers Reference at 
your elbow, where it can give you an immediate answer to 
questions about electrical products. 

If you know only a trade name, you’ll find the manufacturer 
in B.R.’s trade name index. Electrical and allied products are 
listed in the directory section, with names and addresses of 
manufacturers included. And a complete cross-reference index 
simplifies the whole job. 

The Buyers Reference can save you time and money. Keep 
your copy within easy reach! 


ELECTRICAL BUYERS REFERENCE 
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Inquiries are 
solicited for 


HOT ROLLED COPPER RODS 


BARE and TINNED COPPER 
WIRE 


(In rounds, flats and squares) 


BARE and TINNED STRAND 
URC WEATHERPROOF WIRE 


COTTON, PAPER and 
ASBESTOS MAGNET WIRE 


(In rounds, flats and squares) 


RUBBER INSULATED WIRES 
and CORDS 


LEAD COVERED CABLES 
NETWORK CABLES 
SERVICE ENTRANCE GABLES 


ROME "60" 


That New Tough 60% Jacketed 
Heavy Duty Portable Cord 


* 
ROME CABLE 


CORPORATION 
Ridge Street 
ROME, N. Y. 


SALES OFFICES: 

New York 
Cleveland 

Richmond 


Chicago 
Pittsburgh 
Philadelphia 


Boston 


Los Angeles 
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Sales Opportunities 


Cuar_Leston, S. C.—South Carolina Pub- 
lic Service Authority, Columbia, has plans 
maturing for new hydroelectric generating 
plant for Santee-Cooper power and naviga- 
tion project, to be located in vicinity of 
Moncks Corner. Bids are scheduled to be 
called in November for primary station 
equipment, including five 40,000-hp. turbine 
units and accessory equipment and one 
turbine of smaller rating. Financing has 
been arranged through federal aid. Harza 
Engineering Company, 205 West Wacker 
Drive, Chicago, Ill., and 27 Cumberland 
Street, Charleston, is consulting engineer. 


Seymour, lowa—Receives bids until Oc- 
tober 4 for extensions and improvements 
in municipal electric power plant, including 
installation of additional equipment. H. S. 
Nixon, Grain Exchange Building, Omaha, 
Neb., is consulting engineer. 


PHILADELPHIA, PA.—Board of Education, 
Administration Building, Parkway and 
Twenty-first Streets, A. B. Anderson, secre- 
tary, plans complete modernization of light- 
ing equipment in 218 public schools in 
city, including installation of new and im- 
proved lighting fixtures and facilities. Cost 
about $665,000. Financing has been ar- 
ranged through federal aid. Proposed to 
begin work this fall. 


Denver, CoLto.—Bureau of Reclamation, 
Denver, receives bids until October 10 for 
three 11,500-hp., vertical-shaft, single-run- 
ner, Francis-type hydraulic turbines; three 
oil-pressure, actuator-type governors for 
such turbines; and for three 9,000-kva., 
6,900-volt, 60-cycle, vertical-shaft a.c. elec- 
tric generator units, with direct-connected 
main exciter and pilot exciter, thrust and 
guide bearings, for installation in Elephant 
Butte hydro-electric power plant, New 
Mexico-Texas. Also, at same time. for 
two 15.000-hp., vertical-shaft, single-runner, 
Francis-type hydraulic turbine units, with 
two oil-pressure, actuator-type governors, 
and for two 12.000-kva., 6,900-volt, 60-cycle, 
vertical-shaft ac. electric generators, each 
complete with direct-connected main ex- 
citer and pilot exciter, thrust and guide 
bearings, for installation in Green Mountain 
hydro-electric power station, Colorado-Big 
Thompson project, Colo. All equipment 
will be installed by government in both in- 
stances (Specifications 802). 


JACKSONVILLE, FLa.—United States Gyp- 
sum Company, 300 West Adams Street, 
Chicago, Ill., plans installation of motors 
and controls, regulators, transformers and 
accessories, conveyors and other equipment 
in new gypsum products mill at Jackson- 
ville, where company is acquiring large 
tract of land fronting on Trout River. A 
power house will be built for plant service. 
Entire project will cost close to $1,000,000. 
— is scheduled to proceed at early 
date. 


Brooktyn, N. Y.—Signal Corps Procure- 
ment District, Army Base, 58th Street and 
First Avenue, Brooklyn, receives bids until 
October 3 for 200 dynamotor units (Cir- 
cular 39). 


Gururiz, OkLA.—Is projecting plans for 
new municipal electric power plant, includ- 
ing distribution lines in certain parts of 
city. Cost estimated close to $650,000. Fi- 
nancing is being arranged through federal] 
aid. Holway & Neuffer, 302 East Eighteenth 
Street, Tulsa, Okla., are consulting en- 
gineers. 


PortLanp, Ore.—J. D. Ross, adminis- 
trator, Bonneville Project, Department of 
Interior, Failing Building, Portland, re 
ceives bids until September 30 for 1,586,000 
lineal feet of electrical conductor, 330 con 
nections, 520 dead-ends and three sets o! 
tools, for transmission line service (Circula: 
51). At same time, for 784,000 lineal fee: 
of electrical conductor, 165 connectors, 260 
dead-ends and two sets of tools, for trans 
mission lines (Circular 52). Until Octobe: 
4 for 250,000 lineal feet of copper con 
ductor and appurtenances for transmissio1 
lines (Circular 53); and at last noted dat: 
for 350,000 lineal feet of copper conducto: 
and appurtenances for transmission lines 
(Circular 54). 


Lamar, Mo.—Has plans under way fo: 
new municipal electric power plant and 
electrical distributing system. Cost es 
timated close to $200,000. Financing is 
being arranged through federal grant ani 
loan. E. T. Archer & Company, New Eng 
land Building, Kansas City, Mo., are con 
sulting engineers. 


CHATTANOOGA, TENN.—Chattanooga Ele 
tric Power Board, S. R. Finley, general 
manager, has approved plans and will ask 
bids soon for installation of overhead elec- 
trical distributing system in area of city 
bounded by Missionary Ridge, Tennessee 
River, Main Street and McCallie Avenue, 
with service facilities for about 7000 con- 
sumers in that district. Cost estimated 
close to $250,000. Also, board has ap- 
proved new underground conduit lines in 
business area, with transformers, regulators 
and auxiliary equipment for operation, to be 
known as Contract 4-B, estimated to cost 
approximately $150,000. Plans are now in 
preparation and scheduled to be ready for 
approval and bids in October or November 
for additional overhead distribution lines, 
underground conduits, power substation 
and service facilities in diferent parts of 
city, to cost in excess of $900,000. 


Cueektowaca, N. Y.—Spencer Lens 
Company, 19 Doat Street, Buffalo, N. Y.. 
plans installation of motors and controls. 
regulators, conveyors and other equipment 
in new optical glass-manufacturing works 
at Cheektowaga, near Buffalo, to be one- 
story, 325x400 feet, estimated to cost over 
$250,000. Work is scheduled to begin early 
this fall. H. E. Plumer & Associates, 775 
Main Street, Buffalo, are architects. Com 
pany is a subsidiary of American Optical 
Company. Southbridge, Mass. 


ALEXANDRIA, LA.—Louisiana Ice & Elec- 
tric Company, Alexandria, plans new steam- 
electric generating plant, with turbo-gen- 
erator units and accessories, high-pressure 
boilers and complete auxiliary equipment. 
Cost estimated close to $425,000, with equip- 
ment. Company has arranged for tax ex- 
emption on new station for a term of years 


Granp CouLee, WAsu.—Bureau of Recla- 
mation, Denver, Colo., receives bids until 
October 17 for three 150,000-hp. vertical- 
shaft hydraulic turbines, and three oil- 
pressure, actuator-type governors for units 
and accessory equipment, for installation in 
Grand Coulee hydro-electric power plant, 
Grand Coulee, Columbia Basin project, 
Wash. Equipment will be installed by 
government (Specifications 786). 


CHARLEvorIx, Micu.— Plans expansion 
and improvements in municipal electric 
power plant, including installation of addi- 
tional equipment. Cost about $126,000. 
Financing is being arranged through fede ral 
aid. Hamilton & Weeber, Grand Rapids. 
Mich., are consulting engineers. 
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Municipal Plants 


RUSSELLVILLE, ARK. Proposed new 
power plant and distribution system will be 
put up to the voters of that city to decide 
on October 11. The estimated cost of the 
power plant and distribution system is 
$320,000. Voters will have to pass on a 
bond issue of $176,000, payable in sixteen 
years, to pay for 55 per cent of the project. 
The PWA, if it approves the project, will 
furnish 45 per cent of the money. Arkansas 
Power & Light Company is now serving 
the city. 


CLEARWATER, FLA.—Proposed municipal 
power plant project has been temporarily 
abandoned by the city commission, although 
the voters will decide September 27 whether 
it is expedient for the city to build a power 
plant. Action of the commissioners in 
abandoning further efforts to get a project 
at this time was based on recommendations 
of John Polhill, city attorney, who pointed 
to the many legal difficulties which he said 
would make it impossible for the city to 
receive an allocation from the government 
before the deadline. Before another ap- 
plication for a project is made it is under- 
stood the city will make a formal and legal 
request of the Florida Power Company to 
set a price on its distribution plant in Clear- 
water. Secretary Harold Ickes recently 
ruled that all elections on PWA projects 
must be held before October 1. The city 
could not have met this ruling since the 
state law requires advertising for 30 days. 


ArcapiA, FLa.—Citizens voted 627 to 580 
in favor of municipal ownership of an elec- 
tric light and power plant at an election 
held September 6. Freeholders will vote 
on acceptance of a government loan to con- 
struct a plant. 


Many, lowa—Citizens in a recent elec- 
tion voted against the erection of a $125,000 
municipal light and power plant by a three 
to one vote, 469 against and 144 for the 
plant. 


OweEnsporo, Ky.—Petitions protesting the 
city’s proposal to issue $1,300,000 of light 
and water revenue bonds to build a com- 
bined light and water plant have been filed 
with the Board of City Commissioners by 
W. W. Kirtley, attorney for the Taxpayers 
League. Mr. Kirtley said the petitions bear 
the names of 3,911 voters, or 1,706 more 
than the required 25 per cent of those who 
voted in the last city election. Filing of 
the petitions with the board automatically 
suspends operations of the two ordinances 
which authorized sale of the bonds. Mr. 
Kirtley said, which otherwise would have 
become effective September 9. The peti- 
tioners ask the board to rescind and repeal 
the ordinances in controversy. PWA has 
approved a grant of $1,040,016 to be used 
in the construction of the proposed plant. 


NortHFIELD, Minn.—By a margin of 210 
votes, citizens on September 7 rejected a 
plan to build and operate a municipal elec- 
tric plant, defeating a proposed bond issue 
of $195,800 to finance the city’s share of 
the cost. This was the result of the elec- 
tion despite the announcement, broadcast 
over the city the morning of September 8. 
that the federal government had approved 
a PWA grant of $160,200, or 45 per cent 
of the cost, to put Northfield in the power 
business. While the margin against the 
bond issue was only eighteen votes, it was 
defeated at the special election by 210, 
since 60 per cent of the ballots cast were 
required for approval. A strenuous cam- 
paign on the question went on for several 
weeks. Proponents claimed the city-owned 
plant would net a profit eventually and thus 
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STAZ-RITE GUY GUARDS 


HANDLED and 
INSTALLED 
with the 
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of 
EASE 







Only | piece to handle (No parts to 
lose) 


Only | minute to install 


Lineman's wrench only tool necessary for 
installation 


All smooth edges 
Furnished in Full and Half Round styles 


Ask the U-S salesman about their addi- 
tional exclusive features and . 


BUILD RIGHT with STAZ-RITE 


Catalog No. 37 Lists the U-S Line of Dis- 
tribution . . . Transmission . . . Underground 
and Street Lighting Equipment. 


UTILITIES SERVICE CO. 
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i gaa ae abe reduce local taxes. Opponents pointed out 
apede sseeeee | that the federal grant of $160,200 would 
Tee eeee weren not be really a gift, but would come out 
TP eeeeeE EES tere of the pockets of all taxpayers. The vote 
.  lilitelaliad was 1,020 to 1,002. 


Fiint, Micu.—City Commission has in- 

dicated that the question of a bond issue 

SPLIT- to finance the city’s share of a proposed 

$15,000,000 PWA project to build a mu- 

TINNED nicipal power plant will appear on the ballot 

at the November 8 general election. Despite 

COPPER the commission’s action, however, little hope 

ASSURE : was held for the new plant in view of the 

: fact that PWA authorities have already in- 

: : CONNEC- formed city officials that the project would 

UNIFORM-COMPACT 4 | receive no further consideration at the pres- 

4 TORS | ent time from federal authorities because 

© SPLICES UNDERGROUND 4 | of delay in obtaining the voters’ approval 

| of the bond issue. The commission has 

‘ accepted the Consumers Power Company's 

reduced rates as recently ordered by the 

Public Utilities Commission, with the pro- 

vision that such acceptance waived none of 

the city’s rights in the current arbitration 
for still lower rates. 


tt NATIONAL 


Specifications 


The use of "National" Connectors for 

making the underground cable splices saves 

time and assures greatest accuracy. With 

these connectors you can form a very compact 

splice in half the time required by hand splicing. 

Split the entire length and tin-coated. They facilitate * 
the flow of the hot solder and assure ease of soldering . 
and evenness of distribution. They have a guaranteed ae 
conductivity of 98° or better and are accurate to cco 
size in a range of 12 B & S to 2,500,000. Write today 


CARUTHERSVILLE, Mo.—For the second 
time within a five-day period City Council 
on September 6 voted down a proposition 
submitted by Mayor D. D. Pinion favoring 
erection of a municipal light plant. The 
vote at the regular meeting was 6 to 2, the 
same as it was at a special meeting called 
by Mayor Pinion September 1. The proposi 
tion, submitted as a resolution, was for ac- 
ceptance of a $79,000 grant from the fed- 
eral government through the PWA. Had the 
resolution been adopted by the Council, 
the city would have voted at a special elec 
tion on the question of issuing bonds to 
erect the plant. The proposed municipal 
light plant has been voted on twice, but 
was defeated both times by substantial 
majorities at special elections. 


etraaga 
for prices. Tae | 


THE NATIONAL TELEPHONE 
SUPPLY COMPANY 


5100 Superior Avenue ed 
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Export Distributor— 
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Newton Fatis, On10—Ohio Public Serv- 

ice Company in its effort to prevent the vil 

lage from constructing a municipal light 

plant, has filed a suit in the Fifth Ohio 

, District Court of Appeals at Warren, Ohio, 

2D8-MBB Machine | attacking the legality of a bond issue to 
for applying | finance construction on the grounds that it 


FIBERGLAS, CELLOPHANE || | So" Sarertieed, im 2. paper net ot ern 
COTTON and PAPER 


| previous suits carried to the Ohio Supreme 
Each Unit Individually Court. The municipal light plant construc 
Motor Driven tion is to be partly financed by a federal 


grant. 
6S7. 1855 Alco, INCI9IS sors 


“ merican”’ FairrFax, Oxia.—Citizens on September 


NSULATING 6 voted down a proposition of issuing bonds 
IACHINERY 


for a municipal light plant. The issue 
COMPANY _ called for the city raising $99,000 and the 
TRADE mann rest to come from the PWA to make a 
519 West Huntingdon St. | grand total of $171,000. The vote was 188 
against and 156 for. The Oklahoma Util- 

PHILADELPHIA TIS A ag t D : : 
ENNSYLVANIA oo ities Company is now serving the city and 

its present franchise expires in 1940. 
Henryetta, OKxia.—City Council — has 


voted to take the necessary steps to secure 


ANNOUNCE TYPE “T & T” for the city a municipal light and powe! 


| system and Holway & Neuffer of Tulsa. 
YOU OWE YOUR MEN THE | Okla., have been employed as engineers 


4 | for the project. The city expects to seek 
BEST THERE IS. 7 ' a PWA grant for the plant. 
PESTER — SETTER | Hicerns, Tex.—City has employed E. 1. 
LINE REPAIRS ‘ Archer & Company of Kansas City, Mo.. 
10’ SPREAD ATOP A 40’ POLE ~/" | consulting engineers, to prepare plans ~~ 
; | specifications for a proposed municip: 
AND A 20’ FLOODLIGHT CIRCLE 


: | electric light and power plant to be con- 

USES 2 NO. 6 DRY CELLS structed at an estimated cost of —_. 
- Application will be made to the PWA for 

—— ey a loan and grant and if the application is 
Sent on Approval ene approved an election will be called to vote 


revenue bonds for the project. 
Cc RPENTER ns ) Bairp, Tex.—An election has been calle: 
A ; by City Council for September 30 to vot 
Mfg. Co., Cambridge, Mass. on the issuance of $160,000 revenue bond- 
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jor the construction of a municipal electric 
light and power plant. Application has 
been made to the PWA for a grant and loan 
for the project. The city is at present 
served by the West Texas Utilities Company. 


GaLax, Va.—A temporary injunction re- 
straining the Council from issuing or dis- 
posing of $158,000 in bonds to be used in 
financing a municipally owned electric 
power system approved in a special elec- 
tion has been issued by Judge A. C. Bu- 
chanan at Tazewell. The injunction pro- 
ceedings were brought by the Appalachian 
Electric Power Company, which now sup- 
plies the town with electric service. The 
utility’s franchise does not expire until 
1942. 


Lexincton, Va.—On September 7 the 
town began negotiations with the Virginia 
Public Service Company for renewal of 
the company franchise which expires in 
December, 1940. The step was ordered on 
the night of September 6 after councilmen 
had voted 4 to 2 to decline a PWA grant for 
a municipal plant, a project which had 
been under consideration since 1936. Two 
years ago the town employed engineers to 
make a study of municipal power plants 
of several types and their report indicated 
a saving could be effected. But the utility 
has promised improvements in its system 
and service and has made its second rate 
reduction within two years. 


Recent Rate Changes 


DaLLas Power & LigHt Company has put 
into effect a new rate schedule, reducing 
electric rates $350,000 a year. Approxi- 
mately $200,000 of the reduction will go to 
residential patrons, who will save about 
one average month’s bill a year. The new 
schedule is as follows: A minimum of 50 
cents for the first 11 kw.-hr.; 4 cents per 
kilowatt-hour for the next 74 kw.-hr.; 3 
cents per kilowatt-hour for the next 75 kw.- 
hr.; 2 cents per kilowatt-hour for all over 
those figures. The old rate has been 454 
cents per kilowatt-hour for the first 50 
kw.-hr.. 4 cents per kilowatt-hour for the 
next 100 kw.-hr. and 2 cents per kilowatt- 
hour for all above those figures. 


ILLINOIS COMMERCE COMMISSION has an- 
nounced that the estimated effect of rate 
changes which became operative in August 
upon the annual operating revenues 
amounted to a reduction of $20,745. Re- 
ductions in electric rates account for $13.- 
930 of that total. 


Fairport, N. Y., which operates a mu- 
nicipally owned electric plant, has filed 
with the Public Service Commission revised 
schedule of rates for electricity which will 
result in savings to consumers of $3,600 
annually. 


Gur States Utitities Company has an- 
nounced reductions in electric rates amount- 
ing to $75,000 a year. The reductions ap- 
proximate 10 per cent. 


Empire District ELecrric COMPANY and 
three associated companies serving parts of 
Missouri, Kansas, Oklahoma and Arkansas 
with electricity have announced adoption 
of a new schedule of promotional rates de- 
signed to give cheaper electric energy for 
increased consumption. The new schedule, 
approved by the public service commis- 
sions of the four states, became effective 
September 1 in more than 130 towns and 
i rural areas served by the Empire District 
Electric Company, Ozark Utilities Company, 
Lawrence County Water, Light & Storage 
Company, Aurora, Mo., and the Benton 
County (Ark.) Utilities Corporation. 
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© Wood Pole Structure for 6600 v 
distribution system forming a 
turn of ninety degrees. 












© Steel Switching Tower 
erected at Fort Peek 


EXPERTS 


ON 


NEW 
'|CONSTRUCTION § Under all kinds of conditions 


@ The Schulman organization of erec 
tion specialists has had more than 50 
years of experience in power line 
rehabilitation and construction projects. 
Trained crews and modern equipment 
for low-cost construction, in the quick 
est time, are immediately available. 

Let us submit quotations and consult 
with you on your next requirements. 


Only top quality fabric and 
adhesives are used in the manu- 
facture of this tape. To make sure 
these high standards are always 
maintained, Graybar Amazon, Victor 
and Sticka Tape is constantly tested 
for strength, adhesion, endurance. It 
sticks to its job. 
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System Stability a Factor 

in System Economy 
[Continued from page 48 | 

mission systems, arbitrarily designated as 
the green, red and blue systems. These 
three systems are not tied together any.- 
where outside Chicago, and for this reason 
the method of operating is sometimes re. 
ferred to as “synchronized at the load.” 


Troubles not communicated 


The main advantage of the “syn- 
chronized-at-the-load” scheme is that 


fl troubles on any one of the three sys- 
G-E€ OIL-INSOLUBLE : 


tems do not affect the two other sys- 


COMPOUND No. 1332 Ej : tems. The maximum capacity that 
e a 


can be lost for any single case of 


For Insulating Cable 3 trouble is 50,000 kw. for the green 
Joints, Terminals. etc and red systems and 100,000 kw. for 
’ ’ ” INSTR: , 


the blue system. These values of ca- 
This compound is particularly suited : pacity are within the amount of re. 
for use in tie and Se pel prectge serve required in Chicago to provide 
requiring a “solid’ er which must pound . seks 
° ° ¢ 4 Ss sases 
remain stable, physically and elec- , se for other possible cases of trouble. 
trically, when in contact with insu- te 2 oe A disadvantage of the split system 
lating oils. is that losses are somewhat in- 
By virtue of its oil-resisting quali- bien creased, due to the unequal load. 
ties, No. 1332 Compound will retain For complete and specific informa- : : 
its low dielectric power-factor char- tion on No. 1332 Compound, write ings of lines that would carry equal 


acteristic and its physical permanence to Section M-8639, Appliance and loads on a bused system. However. 
even under conditions that prove Merchandise Department, General . : 

; ge ; . sys ri : se 
harmful to other compounds. Electric Company, Bridgeport, Conn. the split system was adopted becaus 


it results in the greatest possible 

continuity of supply from Powerton 
GENERAL ELECTRIC into Chicago, with the Powerton gen- 
erators heavily loaded. 


The maximum power that can be 
transmitted from Powerton over the 





¢ YO it 4 [i ) Thi 9 132-kv. lines under steady load con- 
litions, known as the steady st: 
- . : . e yg eC / 0 5 a eabiiny ca io ae oc 


with the aid of an a.c. calculating 
» iN a man-hole board. These limits, in terms of 





TET re ©n a pole 
Or on the Surface, this 


TET lineman can power sent out from Powerton, are: 
any current ins 


Blue system—110,000 kw. 
Red system—80,000 kw. 
Green system—80,000 kw. 
These figures are based on_ the 
ae normal method of operating the 
lala Sasures A.C. of D. e Powerton generators—one small ma- 
gel Weigand TT TT ae chine on the red system, the other 
Rel wh RATT L oat RTT Ts small machine on the green system 
Eee aaa Peres. Because of rie and the large machine on the blue 
OTT ae ey ite and light system. Also, the figures are based 
fie ena it can be used on peak loads at the intermediate 
i ia cessible with bulkier stations; if the intermediate loads 
are light the stability limits will be 
ry of this lower, because more of the powel! 
must be delivered into Chicago 
| However, the reduction is rather 
small, being less than 10 per cent. 
The Voltor, an at- | Another important factor is the 
tachment for meas- | effect of automatic voltage regulation 
cn Get which is used on the Powerton gen- 
also available. erators. Without the automatic regu: 
COLUMBIA ELECTRIC MFG. CO., 4529 HAMILTON AVE., CLEVELAND, OHIO lators the stability limits are com 
Outside United States and Possessions: Crompton Parkinson, Ltd., Bush House, London, W.C.2 | ciderably.lower. _ 
While it is theoretically possible 
for the system to maintain sy” 
chronism with the loading equal to 


be complete sto 
Ae Tito 
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the stability limit, it is not feasible 
to operate safely under this condi- 
tion, since any slight disturbance 
will result in instability. 


For example, a short circuit on a 33-kv. 
line emanating from one of the interme- 
diate terminals, which should be cleared 
without affecting the 132-kv. system, may 
cause instability of the 132-kv. system if 
it is operating too close to its stability 
limit. To provide the necessary margin of 
safety, it has been agreed to limit the 
loading of the Powerton generators to 80 
per cent of the theoretical maximum load- 
ing. The reciprocal of this figure, or 1.25, 
is known as the “stability factor.” Experi- 
ence has shown that this margin is sufh- 
cient, although there have been a few cases IRC Type MV Resis- 
of instability caused by severe faults on Ca tor—an adaptation 
a system which were not cleared a = ——————— 
quickly. > | 


principle. 
most desirable under present con- 


ditions, th ssibility of llel 
arse Soe Sohaie condi te hea HIGH VOLTAGE 


importance. Parallel operation would 


While the sectionalized method of 
operation has been found to be the 





result in a more dependable supply Protective and Measuring Devices 
to Chicago, si th rould | 

: Ppp ee wigs oa rag IRC Type MV Resistors with the famous Metallized 
a a 2 a a type resistance element in a unique spiral forma- 
132-kv. system; also, system losses named que sp 


tion and incorporating the following characteris- 
tics are now available for high voltage uses: 


would be reduced. To obtain success- 
ful parallel operation would require 
a system that could maintain stabil- 
ity under fault conditions with Pow- 
erton heavily loaded. 

Theoretical studies and _ practical 


experience have shown that to obtain vel oe som] 1a] a5 mas noon 
high values of transient stability the [MvAl 25 w.| 25,000] 6 1/2"] 1 1/8"| 3 Meg.|100,000 Meg’ 
fault-detecting and  fault-clearing [mvo| 50 w.| 50,000|101/2"| 1 1/8"| .5_Meg.|100,000 Meg.| 
apparatus must be speeded up. Car- | mvR}150 w.|100,000]181/2"] 2" [1.0 Meg.|100,000 Meg.| 


rier-current relaying is now avail- TOLERANCE—-+ 15% Standard -+ 5% and 10% available at extra cost. 
able that will function in one to TERMINALS—Lugs or ferrules are available as well as colloidal silver ends for the 


application of special terminals. 
three cycles, on a 60-cycle basis. for 


all types of faults. Circuit breakers IRC Tene MV Hich 

can be modernized to clear faults | oe 

ee Voltage Resistors 3 

in eight cycles. It appears that by will stand as high 

equipping all lines with carrier-cur- | as 50% voltage over- 
; rent relaying and modernizing all load without break- 


down. Resistance 
values maintained 
to + 5% in general 
applications. If 


breakers on the 132-kv. system re- 
liable parallel operation of the Pow- | 
erton-Chicago system could be ob- | 


Voltage in Kilovol 
ssesssssss 








Ceres tt ee 
renee er tT ret | 





e tained. Up to the present time, how- | mounted in ceresin 
d ; . . wax, this change 
ever, the benefits gained by a bused | mplelemmbts initeinhinantil: 
: system have not been shown to jus- | eslowes 28 megohm, 50-kv. resistors con- 
S oe : ° —— " nected in series for measure- 
: tify the cost of the required improve | Sinan: Citi. aaa aad, 
ments, ent 0.2% /°C. to .08%/°C. Type MVO 
‘1 
| 
0 _ Complete descriptive catalog available upon 
et s . request. IRC Resistance Engineers will gladly 
it. New Ruling Affects P.S.C cooperate on problems requiring standard or 
he Veidiee the tensa of os seemed ee special units for continuous orsurge applications. 
: cael 
on New York’s Constitution, as passed by | 
n- the Constitutional Convention recently, | INTERNATIONAL RESISTANCE COMPANY 
‘Ul: no rule or regulation of a department | . . 
: or any other state agency-—including | 411 North Broad St., Philadelphia, Penna. 
the Public Service Commission—can be- | 
ble come effective until a copy of the rule | 
mi or regulation has been filed in the | 
' office of the Secretary of State. 
( 
938 
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@rapo Galvanized Wire 

and Steel Strand can be 
spliced and served without 
injury to the heavy, protect- 
ive zinc coating. The perfect 
adhesion of this tough, ductile 
coating to the wire enables it 
to withstand sharp bending and 
twisting, produces corrosion- 
resisting joints, makes for long- 
er life, lower maintenance costs. 


@rapo Galvanized Seven-wire 
Steel Strand and Telephone 
Wire are readily available 
in all standard grades and 
sizes from representative 


Supply Jobbers. 


INDIANA STEEL & WIRE Eo: 
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| Ceiling Louvers Graduate 
| Light at Tunnel Entrance 
| 7] 


It was this dimension that deter- | 


| mined the length of the transition 
structures. And it was the shape of 
| the eye curves that determined the 


| way the light was graduated through | 


the structure so that optimum seeing 


conditions would prevail during each | 

| instant of a driver’s entrance or exit. | 
The structure consists of a canopy | 
extending over both ingoing and out- | 


going lanes, there being one such 
_ structure at each end of the tunnel. 


| Supported on steel trusses and frame- 


} | work, it is made up (Fig. 4) of alumi- 





num slats, crisscrossed, like distorted | 


| sections from an egg box. 


Factors | 
| governing the angles are the amount | 


| of light it is desired to have pass | 


through, direction of the road, limit- 

ing paths of the sun—the arrange- 
| ment being such that direct sunlight 
_ never filters through. 

No glass is employed, and the 
| structure is not weatherproof. It paid 
| for itself. By utilizing the trusses 
| by which it is supported, it was pos- 
| sible to effect savings equivalent to 
| its cost through simplification of the 

retaining wall design. 


| Tough Sledding for Power 


Legislation in New Congress 
| [Continued from page 52] 


tr 
kK 


charge of religious bigotry now being 
| leveled at McNinch. There are still | 


lots of Southern Democrats who re- | 


'sent the fact that McNinch 
| “Hoovercrat” in 1928 and was the 
only one who ever was given 
recognition by President Hoover for 


deserting Al Smith. 


Texas Dam failure hush 


was a | 


any | 


Harold Ickes doesn’t think he will | 


release for publication the final re- 
port of his 
Buchanan 


investigators on 


Dam disaster. He says it 


the | 


would add nothing to the preliminary | 
reports. But there is apt to be some | 
| sprightly conversation about it on | 
the floors of the Senate and House, | 


| fitting in as it does with A. E. Mor- 


| gan’s fears about TVA—the constant | 


temptation to risk the danger of flood 
in order to be sure of an adequate 
supply of power in all multiple pur- 
pose dam projects. 


| 


| 
| 
| 
| 


A big help 
in any 
electrical 
control 
problem 


Write for new 
catalog — 
it's free! 


STRUTHERS 
DUNN, INC. 


142 N. Juniper St. 
Philadelphia, Pa. 


Self-aligning, self-releas- 

ing, full-floating, SIL- 

VER-PLATED contacts 

insure permanent ease 
of operation. 


KP-F FLECTRIC CO. 


855 Howard St., San Francisco 


* DURABLE 


STRONG + CORROSION 
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Rural Loans Made; 


New Contracts Let 


Among the recent allotments an- 
nounced by the Rural Electrification 
Administration are the following: 


Georcia—Colquitt County R.E. Co., 
$126,000 to build 107 miles, 506 customers, 
in Brooks County. Douglas County Electric 
Membership Corporation, $176,000 to build 
173 miles, 869 customers, in Fulton, Coweta, 
Paulding, Douglas and Cobb counties. Al- 
tamaha E. M. Corporation, $177,000 to build 
178 miles, 776 customers, in Toombs, Mont- 
gomery, Tattnall, Laurens, Emanuel and 
Treutlen counties. Central Georgia E. M. 
Corporation, $303,000 to build 333 miles, 
1.186 customers, in Fayette, Monroe, Jas- 
per, Spaulding, Butts, Henry, Morgan, Ful- 
ton, Lamar, Putnam, Jones and Pike coun- 
ties. Grady County Electrical Association, 
$120,000 to build 119 miles, 556 customers, 
in Grady, Decatur and Mitchell counties. 
Irwin County Electric Membership Cor- 
poration, $107,000 to build 102 miles, 433 
customers, in Ben Hill, Turner, Tifit, Ber- 
rien, and Irwin counties. 

IpAHo—Idaho County Light & Power 
Co-operative Association, $191,000 to build 
172 miles, 475 customers, in Idaho County. 

ItL1nois—Monroe County Electric Co- 
operative, Inc., $175,000 to build 177 miles, 
480 customers, in Monroe and Randolph 
counties. 

Inp1ANA—Decatur County R. E. M. Cor- 
poration, $290,000 to build 267 miles, 1,006 
customers, in Decatur and Ripley counties. 
Allen-Wells County R. E. M. Corporation, 
$240,000 to build 220 miles, 900 customers, 
in Wells, Allen and Adams counties. 

lowa—Eastern Iowa Light & Power Co- 
operative, $390,000 to complete existing 
lines and to build 300 miles, 750 customers, 
in Cedar, Muscatine, Johnson, Linn, Jones. 
Clinton, Louisa and Scott counties. Benton 
County R. E. Co-operative Association, 
$154,000 to build 129 miles, 315 customers, 
in Benton and Tama counties. 
AtasAmMA—Dixie Electric Membership 
Corporation, $337,000 to build 357 miles, 
1,078 customers, in Lee, Macon, Bullock 
and Montgomery counties. 
Kansas—Brown-Atchison Electric Co- 
operative, Inc., $143,000 to build 137 miles. 
351 customers, in Brown, Doniphan, Atchi- 
son, Nemaha and Jackson counties. D. S. 
& 0. Electric Co-operative Association, 
$386,000 to build 385 miles, 909 customers, 
in Dickinson, Saline, Ottawa, Morris, Cloud, 
Marion and Geary counties. 

Kentucky—Green River R. E. Co-opera- 
tive Corporation, $100,000 to build 102 
miles, 305 customers, in Daviess, Hopkins, 
McLean and Webster counties. 

Micuigan—Cherryland Electric Co-opera- 
tive, $372,000 to build 302 miles, 1,080 cus- 
tomers, in Manistee, Leelanau, Grand Trav- 
erse and Wexford counties. 
| Mississtppt —Pearl River Valley Electric 
Power Association, $187,000 to build 200 
miles, 780 customers, in Marion and Lamar 
counties, 

Missourt—Ozark Border Electric Co- 
operative, $269,000 to build 256 miles, 1,159 
customers, in Butler, Carter, Dunklin, New 
Madrid and Ripley counties. 

Montana—Park Co-operative Electric 
\ssociation, $119,000 to build 9844 miles, 
29 customers, in Park County. 

Ont0-—-Hancock Wood Electric Co-opera- 
te, Inc., $181,000 to build 156 miles, 367 
Wstomers, in Hancock, Wood, Wyandot and 
stam counties. Darke Rural Electric 
“operative, Inc., $239,000 to build 211 


niles, 799 customers, in Darke and Preble 
counties, 
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PENNSYLVANIA—Claverack Electric Co- 
operative, $265,000 to build 211 miles, 716 
customers, in Susquehanna, Bradford, and 
Wyoming counties. 

TENNESSEE—Cumberland E, M. C., $245,- 
000 to build 230 miles, 747 customers, in 
Montgomery, Stewart, Cheatham and Rob- 
ertson counties. 

Vircinta—Powell Valley E. M. Co-opera- 
tive, $300,000 to build 350 miles, 1,250 cus- 
tomers, in Lee, Scott, Wise and Dickenson 
counties. 

Wasuincton—Inland Empire Electrifica- 
tion, Inc., $310,000 to build 373 miles, 823 
customers, in Spokane, Stevens, and Whit- 
man counties. 

Wisconsin—Crawford Electric Co-opera- 
tive, $139,000 to build 119 miles, 388 cus- 
tomers, in Crawford and Vernon counties. 
Eau Claire Electric Co-operative, $290,000 
to build 267 miles, 787 customers, in Eau 
Claire County. St. Croix County Electric 
Co-operative, $186,000 to build 170 miles, 
559 customers, in St. Croix County. 


Construction contracts: 


FLoripa—Sumter Electric Co-operative 
Association, Inc., contract to Bigby Electric 
Company, Tampa, and Ivy Smith Company, 
Jacksonville, to build entire project of 171 
miles, 510 customers, bid $105,692. 

Georcia—Walton Electric Membership 
Corporation, contract to R. H. Bouligny, 
Inc., Charlotte, N. C., for building third 
section, consisting of 150 miles, 573 cus- 
tomers, bid, $102,870. 

Intrno1s—Shelby Electric Co-operative, 
contract to Phelan Construction Company, 
Davenport, Iowa, for building entire proj- 
ect, consisting of 181 miles, 363 customers, 
bid $126,934. 

Kansas—Sedgwick County Electric Co- 
operative Association, contract to Reinhart 
& Donovan Company, Oklahoma City, for 
building entire project, consisting of 180 
miles, 332 customers, bid $111,598. 

Oxn1o—North Central Farm Bureau Elec- 
tric Co-operative, Inc., contract to Superior 
Construction Company, Youngstown, for 
building second section of project, consist- 
ing of 160 miles of line, 450 customers, bid 
$105,764. 


Russia Buys Electric Tools 


The Union of Soviet Socialist Re- 
publics was the leading foreign mar- 
ket during June for portable electric 
tools with purchases from the United 
States amounting to $38,768, the Bu- 
reau of Foreign and Domestic Com- 
merce reports. The United Kingdom, 
with a total of $22,897, and Canada, 
with $21,070, were second and third, 
respectively. Exports to all countries 
were valued at $121,597. 


Has Thirtieth Anniversary 


In celebration of its thirtieth anni- 
versary, the Mueller Electric Company. 
Cleveland, Ohio, held open house on 
September 1 for many personal friends 
of Ralph S. Mueller, the founder, and 
other members of the firm. A large 
number of guests enjoyed the occasion 
and most of the visitors took the op- 
portunity to inspect the factory, which 
was kept in full operation. 
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For 


—the basic principles of the 
metering of electrical power 
and energy 


—practical methods of utilizing 
them in kilowatt hour, reactive, 
demand, telemetering and total- 
izing applications. 


See this book: 


ELECTRIC POWER 
METERING 


By ARCHER E. KNOWLTON 


Associate Editor, Electrical World 
340 pages, 6x9, 215 illustrations, $4.00. 


— book gives a detailed analysis 
of energy metering; explains the 
basic principles of metering; describes 
the best practical methods of applying 
these principles; and covers latest de- 
velopments. 


The book is written in the 
terminology of the meter engi- 
neer and special attention is 
given to the clarification of the 
obscure phenomena in instru- 
ment transformers, induction 
meters, unbalanced systems, in- 
correct connections, non-con- 
cordant demand measurements, 
etc. 





























Because of the impor- 
tance to meter engineers 
of a thorough understand 
ing of the polyphase sys- 
tem, this book presents a 
complete discussion of the 
evolution of polyphase 
systems as _ preparation 
for the treatment of poly- 
phase metering and the 
analysis of its possible 
errors. The several 
Straight line charts and 
tabulated correction fac- 
tors are also of special 
value to operating meter 
engineers. 


See it 
10 days 
on 


approval 





SEND THIS COUPON TODAY 
McGRAW-HILL BOOK CO., INC., 
330 West 42nd Street, New York City 


Send me Knowlton’s Electric Power Metering for 
10 days’ examination on approval. In 10 days I 
will send $4.00, plus few cents postage, or return 
book postpaid. (Postage paid on orders accom- 
panied by remittance.) 


Name 


Address 
City and State 
Position . 


INS oa. dio tain a 3-94 on dee W. 9-24-38 
(Books sent on approval in U. S. and Canada 
only.) 


(929) 115 





PROFESSIONAL SERVICES 


Management 
Appraisals 
Consfruction 


Consulting 
Accounting 
Valuations 


Designing 
Testing 
Financing 


Inspections 
Cost Analysis 
Investigations 


WILLIAM A. BAEHR 
ORGANIZATION, INC. 


ENGINEERS—ACCOUNTANTS—MANAGERS 
231 South La Salle St. 
CHICAGO 


BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Produc- 
tion and Cost Control Systems. 


11 Park Place, New York City 
36 State Street, Albany, N. Y. 


BLACK & VEATCH 


Consulting Engineers 


Water, Steam and Electric Power Investigations, 
Design, Supervision of Construction, Valuation, 
Tests and Laboratory Service. 


Mutual Building, Kansas City, Mo. 


EDWARD J. CHENEY 


ENGINEER 


PUBLIC UTILITY PROBLEMS 


61 Broadway New York 


HUGH L. COOPER & CO. 


General Hydraulic Engineering, including the 
design, financing, construction and management 
of hydro-electric power plants. 


101 Park Ave. New York 


ROBERT E. FOLEY 


Erecting Engineer 


Rural Lines—Transmission Lines 
Fire Alarms—Telephone Lines 


48 Griswold St. Binghamton, N. Y. 


CARDS ON THIS PAGE 


of Professional Services 


are available at a cost that is negligible con- 
sidering the possible clientele contacted, Rates 
on request to 


Departmental Advertising Staff 
ELECTRICAL WORLD, 330 W. 42nd St., N. Y. 


TESTS 
Electrical, Chemical, Mechanical, Photometric 
INSPECTIONS RESEARCH 


Materials and Supplies Private Labs. for Clients 
Electrical Testing Laboratories, New York, N. Y. 


FORD, BACON & DAVIS, Inc. 


Engineers 
DESIGN ¢ CONSTRUCTION 
VALUATIONS ¢ REPORTS e@ INTANGIBLES 
Philadelphia New York Chicago 
Washington Dallas 


FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


35 East Wacker Drive Chicago, IIl. 


HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 
Transmission Lines, Substations 
46 So. 5th St., Columbus, Ohio 
431 So. Dearborn St., Chicago, Il. 

136 Liberty St., New York 


HARRY L. KNEISLY 


Consulting Engineer 
Distribution - Transmission - Substations 


1523 Palm Street Reading, Pa. 


WILLIAM S. LEFFLER 


succeeding 
CHARLES F. LACOMBE—WILLIAM 8, LEFFLER 
Engineers — Economists 
Public Utility Management Problems 
Economic Audits for Selective Load Building 
Balanced Domestic Load Development 
Cost Analysis—Rate Cases 
30 East 42nd Street—New York 


LUCAS & LUICK 


ENGINEERS 


Transmission Lines 
Industrial Plants 
Examinations Reports 
Rate Cases 
Public Utility Management 
231 So. La Salle St., Chicago 


Power Plants 


Valuations 


DANIEL W. MEAD 
F, W. SCHEIDENHELM 


Consulting Engineers 


Hydro-Electric Development, Dams, Water Supply, 
Flood Control. Engineering Problems relating to 
Water Rights and Water Power Law. Appraisals, 


New York City, 50 Church St, 


Recording & Statistical Corp. 
BILL ANALYSES—CONSUMPTION 
STUDIES 


THE ONE-STEP METHOD 
Bill Frequency Analyzer 


102 Maiden Lane New York 


SANDERSON & PORTER 


ENGINEERS 
for the 
FINANCING—REORGANIZATION— 
DESIGN—CONSTRUCTION— 


of 
INDUSTRIAL and PUBLIC UTILITIES 
Chicago New York San Francisco 


SARGENT & LUNDY 


Incorporated 
ENGINEERS 


140 South Dearborn St. 
Chicago, Il. 


SPOONER & MERRILL, INC. 


Consulting Engineers 
Design—Supervision of Construction 
Reports—Examinations—Valuations 


20 North Wacker Drive, Chicago, Illinois 


STEVENS & WOOD 


Incorporated 


ENGINEERS AND 
CONSTRUCTORS 


30 Broad Street New York 


THE J. G. WHITE ENGINEERING 
CORPORA TION 


Engineers—Constructors 
Steam and Hydrolectric Power Plants, Transmis- 
sion Systems, Office and Industrial Building, Air 
Conditioning, Railroads. 

REPORTS and APPRAISALS 
80 Broad Street New York 


NEW McGRAW-HILL BOOK CATALOGUE 


Are you concerned with Power Generation, Transmission or Distribution 
—Management, Merchandising or Engineering? What’s your most 
urgent interest at the moment? Somewhere in the 120 sections of the 
McGraw-Hill Catalogue you'll find a guide to the books that will help 
you generously in solving your particular problems. Send for a free copy. 


McGraw-Hit Book Co., INc., 330 W. 42d St., New York, N. Y. 
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STAR INSULATING BEADS 


Use Lavolain ball and socket beads for 
insulating bare wire. Heat resistant. 
High di-electric and mechanical 
strength. Made in U.S.A. Quality 
beads at low cost. Quickly applied. 
Flexible. Beads shown above are ap- 
proximately half actual size. Ask 
for price list and samples. 


STAR PORCELAIN CO. 


TRENTON, N. J. 





BOOK REVIEWS 


Principles of 
Engineering Economy 


By Eugene L. Grant. Published by the 
Ronald Press Company, New York. 431 
pages, illustrated. Price, $3.75. 

An academic economist might well 
set up the principles of engineering 
decisions on an economic basis, but he 
would hardly have the access to the 
practical problems which this author 
has injected to illuminate his points. 
His pet peeve is “hunch” decisions 
and the treatment opens with an ex- 


es tended analysis of the fallacy of such 


The new, completely revised 


1938 
McGRAW CENTRAL STATION 
DIRECTORY 


includes more than 800 
pages of detailed data on 


the light and power industry. 


Write for complete details 


McGRAW-HILL PUBLISHING CO. 
Catalog @& Directory Division 
330 West 42nd St. New York, N. Y. 


McGRAW-HILL 


DIRECT MAIL 


S business paper 

publishers for over 
50 years, McGraw- 
Hill is uniquely equipped to offer com- 
plete, authoritative direct mail cover- 
age of Industry’s major markets. 
Extreme accuracy is maintained (guar- 
anteed to 98%) and through careful 
analysis of markets, complete classi- 
fication of companies and personnel, 
etc., the widest possible selections are 
available. Send for handy reference 
folder ‘Hundreds of Thousands of 
Reasons Why” which describes how 
McGraw-Hill Lists are built and 
maintained. 


What Fields Do You @ 
Want to Reach? 


Aviation 
Bus & Electric Railways 
Civil Engineering and Construction 
Coal Mining 
Electrical Construction 
Electrical Industry 
Food Industries 
Metal Mining 
Metal Working Industries 
Process Industries 
Textile Industries 
Administrative Executives 
Electrical Dealers & Wholesalers 
Mill Supply Houses 
Power Services 
Product Engineering & Design 
Production and Maintenance 
Radio Dealers & Wholesalers 
Radio Engineering & Design 


For further details, selections 
from above basic classifications, 
counts, prices, etc., or estimates @ 
on special lists . . . ask any 
representative or write to 















































HWisCT MAIL DIVISION 








339 W. 42nd STREET 








- » COMPLETE LISTS COVERING 
INDUSTRY'S MAJOR MARKETS 
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of McGRAW-HILL PUBLISHING CO. 


NEW YORK WY 





procedure. Then interest is justified 
|and the formulas are developed and 
|applied to problems before attacking 
the matter of recovering capital from 
| profitable enterprises. With the base 
so established, there follows an ex- 
tended and detailed dissection of a 
|series of projects to uncover the fac- 
tors compatible with long range profit, 
|to validate their supercession, to ascer- 
tain their acquisition of depreciation 
|and to find out situations in which the 
|enterprise can just break even. 

Many of the illustrations and prob- 
lems are particularly significant to 
electrical engineers in their public and 
| private utility and industrial catego- 
ries. The tone is largely informal and 
stimulating even where the author 
delves into the dangerous realm of 
economy from the broad viewpoint of 
| society. 
| ” 





|Transforamtoren mit 
| Stufenregelung unter Last 


(Transformers with Tap Changing Under 
Load) 


By Karl Bolte, Rudolf Kiichler. Pub- 
lished by R. Oldenbourg, Munich. 182 
pages, 159 illustrations. Price 9.60 RM. 

The subhead “Theory, Construction, 
Application” outlines the scope of 
this book. Emphasis is laid on practi- 
cal aspects rather than electrical the- 
ory. The development of tap changing 
under load is one of the important 
achievements in transformer construc- 
tion during recent years. The authors 
have here assembled, in book form, the 
results of efforts in this field as re- 
corded in the technical literature of 


various countries. Types of contact 
changer (voltage divider and _ resist- 


ance), actuating methods, indicators, 
regulator assembly (including auto- 
transformer and separate regulating 
transformer) are described, with dis- 
cussions of reasons for their use. 
The book should interest engineers re- 





sponsible for designing and operating | 


| transformer installations. 








































Every Vari-Connector takes a wide range 
of cable sizes. 

The forged, flattened V-bolt makes Vari- 
Connectors ideal for use on Flexible and 
Extra-Flexible cable. 

Vari-connections are always visible . 
easy to inspect. 


ARILUG 


VARILUG type VA; 7 sizes 
take all conductors from No. 8 
Str. to 2000 Mcm. 






VARITAP type 
VT; T-connector 
for cable sizes 
No. 8 Str. to 
2000 Mcm in 
all  combina- 
tions on run 
and tap. 


AREDUCER 


VAREDUCER type 
VR; for joining 
cables of widely 
different sizes. 





For full informa- 
tion, see Burndy 
catalog No. 33C, 
pages 26 to 29 


BURNDY 


AAA RUS Uh a 
459 E. 133d ST - NEW YORK, N. Y. 
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POSITION VACANT 


E.E. GRADUATE 30 to 35 years. 
utility experience including overhead and 
some underground distribution, transmission 
and substations with supervisory ability. Lo- 
cation Southwest. Give personal information, 
experience, salary expected and include photo- 
graph. P-536, Electrical World, 
Michigan Ave., Chicago, II]. 


EMPLOYMENT SERVICE 


SALARIED POSITIONS, $2,500 to $25,000. 

This thoroughly organized advertising serv- 
ice of 28 years’ recognized standing and repu- 
tation carries on preliminary negotiations for 
positions of the caliber indicated through a 
procedure individualized to each client’s per- 
sonal requirements. Several weeks are re- 
quired to negotiate and each individual must 
finance the moderate cost of his own cam- 
paign. Retaining fee protected by a refund 
provision as stipulated in our agreement. 
Identity is covered and, if employed, present 
position protected. If you have actually 
earned over $2,500, send only name and ad- 
dress for details). R. W. Bixby, Inc., 262 
Delward Bldg., Buffalo, N. Y. (Elec. World). 


} 


EXECUTIVES—if you are now earning over 

2500 annually, can prove it, and seek a 
change or promotion, our personal and strictly 
confidential promotion service hides your 
identity and quickly 
Salaried openings 


in your behalf. Advance 


fee refunded when employed. Write Executives 
Promotion Service, 300 B-st., S.E. Washington, 





POSITIONS WANTED 


PUBLIC RELATIONS COUNSELLOR—Statis- 

tician—special experience presenting utility 
viewpoint, analyzing Death Sentence problems, 
arranging, financing, etc. PW-527, Electrical 
World, 330 West 42nd Street, New York City. 


FORESTER. Young, ambitious, Forestry Col- 

lege graduate with four years of practical 
experience in responsible position desires 
change of employment. Connection is de- 
sired with Electric Utility Company offering 
opportunity to develop and manage tree trim- 
ming department. PW-537, Electrical World, 
330 West 42nd Street. New York City. 
SALES EXECUTIVE, practical sales experi- 

ence with electrical engineering background, 
desires to locate permanent salaried selling 
and executive position with responsible manu- 
facturer. PW-543, Electrical World, 330 West 
42nd Street, New York City. 





MANAGER ENGINEER, 25 years wide experi- 

ence in utility industry. 10 years as chief 
operating executive. PW-544, Electrical World, 
520 North Michigan Avenue, Chicago, Illinois. 





METER FOREMAN OR SUPERINTENDENT, 

18 years experience in all phases of meter- 
ing. Now employed, desires change. 11 
experience in above capacities by present em- 
ployer. Married, locate anywhere, references 
furnished. PW-545, Electrical World, 330 West 
42nd Street, New York City. 





ELECTRICAL ENGINEER, 27, graduate of 

Columbia, Pratt. Knows utility rates. Em- 
ployed as efficiency engineer; desires oppor- 
tunity with engineering concern to broaden 
experience in electrical engineering field. PW- 
546, Electrical World, 330 West 42nd Street, 
New York City. 


E. E. GRADUATE, age 30, married; experi- 

ence general construction, surveying, gov- 
ernment invitations for bids, and all electric, 
hydraulic dredge operation. Any location. 
PW-547, Electrical World, 520 North Michi- 
gan Avenue, Chicago, Illinois. 





UTILITY CORPORATIONS! Real Estate and 

franchise taxation executive or Assistant: 
experienced realty appraiser; manager; right- 
of-way agent; assessment analyst; successful 
record property assessment reduction. PW- 
548, Electrical World, 330 West 42nd Street, 
BECOME AN 


New York City. 


CENTRAL STATIONS everywhere 
are paying good salaries to trained 
metermen capable of efficient test- 
ing,” repair, installation, etc. In- 
creased demands on Meter Depart- 
ments are regularly opening new op- 
portunities. 
STUDY AT HOME 
Up-to-date Home Study Course trains 
you thoroughly from mathematics of 
elemental electricity to a full under- 
standing of all types of meters, demand 
meters, instruments and relays. En- 
dorsed by Meter Officials everywhere. 
Low Cost — Easy Terms 
Employment Service 
Write Today for Free Booklet! 


FORT WAYNE CORRESPONDENCE SCHOOL 
DEPARTMENT {9 FORT WAYNE, INDIANA 


General 


520 North | 


locates higher-bracket | 


years | 


OFFICIAL PROPOSAL 


October 18 


Overhead Lines 


OVERHEAD DISTRIBUTION LINES 


AND STREET LIGHTING 
P. W. A. PROJECT DOCKET 
NO. TENN.-1105-P-DS 
ELECTRIC DISTRIBUTION SYSTEM 
SUB-PROJECT—CONTRACT NO. 2-B 
ELECTRIC POWER BOARD 
OF CHATTANOOGA 
CHATTANOOGA, TENNESSEE 
Sealed proposals for the construction of 
| Sub-Project—Contract No. 2-B of the 
Electric Power Board of Chattanooga, act- 
| ing for and on behalf of the City of Chatta- 
nooga, Chattanooga, Tennessee, 
P.W.A. Project Docket No. Tenn. 1105-P-DS 
Electric Distribution System 

SUB-PROJECT—CONTRACT NO. 
will be received by the Electric Power 
Board of Chattanooga, Chattanooga, Ten- 
| nessee, at the office of the Secretary of the 
| Electric Power Board of Chattanooga, 

Municipal Building, Chattanooga, Tennes- 
until 1:00 P. M. on the 18th day of 
October, 1938, and will be immediately pub- 
licly opened and read by the Electric Power 
Board of Chattanooga. 

Copies of the Proposal, Contract Docu- 
ments, Plans and Specifications may be ob- 
tained from the office of the Electric Power 
Board of Chattanooga, Municipal Build- 
ing, Chattanooga, Tennessee. A deposit 
(certified check) of One Hundred ($100.00) 
dollars will be required for procuring the 
Proposal, Contract Documents, Plans and 
Specifications. The deposit for these docu- 
ments will be returned to all except the 
successful bidder upon the return of the 
documents in good condition within ten 
(10) days after the bids are opened. 

A copy of the Proposal, Contract Docu- 
ments, Plans and Specifications may be ex- 
amined free of charge at the Chamber of 
Commerce and the office of the Electric 
Power Board of Chattanooga, Chattanooga, 
Tennessee. 

Each bid must be accompanied by a 
Certified Check, or Bidder’s Bond executed 
by the bidder and a _ surety company 
licensed to do business in Tennessee, in 
sum of ten (10%) per cent of the amount 
of the bid. The bond is required as a 
guarantee that if the bid is accepted, a 
contract will be immediately entered into 
and the performance of it properly secured. 
The successful bidder will be required to 
execute a Performance Bond in the amount 
of one hundred (100%) per cent of the 
contract price. This Performance Bond 
shall be made through a Company having 
a duly authorized representative in Chat- 
tanooga, Tennessee, upon whom _ process 
may be served 

All items in the proposal form must be 
properly filled out and must not be de- 
tached from the specifications. No quali- 
fying letters or statements will be con- 
sidered. 

All bidders 





Bids: (30) 


2-B 





see, 


must be licensed contractors 
as required by Chapter 70 of the Public 
Acts of 1931 of the General Assemblv of 
the State of Tennessee, Section 1. Bid- 
der’s name and license number must be 
placed on the envelope containing these 
documents, and also upon this envelone 
shall be designated the name and contract 
number which the bid covers. 

WAGES: Attention is called to the fact 
that no less than the minimum wage rates 
as set up in the Specifications shall be paid 
on this project. 

WITHDRAWAL OF BIDS: Bidders may 
withdraw bids at any time prior to the 
opening, but thereafter no bidder may with- 
draw a bid submitted for a period of sixty 
days after the date set for the opening of 
such bids. 

The estimated cost of the construction 
of the project covered by this contract is 
$250,000.00. 

The Electric Power Board of 
nooga, Chattanooga, Tennessee, reserves 
the right to reject any and all bids, and 
to waive informalities therein. 

Any bid received after the scheduled 
closing time for receipt of bids will be re- 
turned to the bidder unopened. 

This contract will noi be awarded nor a 
contract executed with the successful bid- 
der until funds for its completion are de- 
posited in the bank. 

ELECTRIC POWER BOARD OF 

CHATTANOOGA 

CHATTANOOGA, TENNESSEE 
L. J. WILHOITE, Acting Chairman 
L. J. WILHOITE 
G. H. PATTEN 
J. C. TWINAM 
STANTON E. SMITH. 
| Will F. Chamlee, Counsel. 
| Attest: 
| N. J. 


Chatta- 


By 


Simmons, Secretary. 


the | 
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Electrica! World 


OFFICIAL PROPOSAL 
October 11 


Underground Network 


Transformers 


W. A. PROJECT DOCKET 
NO. TENN. 1105-P-DS 


ELECTRIC DISTRIBUTION SYSTEM 
SUB-PROJECT—CONTRACT NO. 4-B 


ELECTRIC POWER BOARD 
OF CHATTANOOGA 
CHATTANOOGA, TENNESSEE 


Sealed proposals for the manufacture 
and delivery of Sub-Project—Contract No. 
4-B of the Electric Power Board of Chatta- 
nooga, acting for and on behalf of the 
City of Chattanooga, Chattanooga, Ten- 
nessee, 


P.W.A. Project Docket No. Tenn. 1105-P-D§s 
Electric Distribution System 


SUB-PROJECT—CONTRACT NO. 4-B 
will be received by the Electric Power 
Board of Chattanooga, Chattanooga, Ten- 
nessee, at the office of the Secretary of the 
Electric Power Board of Chattanooga, 
Municipal Building, Chattanooga, Tennes- 
see, until 1:00 P. M. on the Eleventh day 
of October, and will be immediately pub- 
licly opened and read by the Electric 
Power Board of Chattanooga. 


Copies of the Proposal, Contract Docu- 
ments and Specifications may be obtained 
from the office of the Electric Power Board 
of Chattanooga, Municipal Building, Chat- 
tanooga, Tennessee. <A certified check of 
twenty-five ($25) dollars will be required 
for procuring the Proposal, Contract Docu- 
ments and Specifications. The deposit for 
these documents will be returned to all 
except the successful bidder upon the re- 
turn of the documents in good condition 
within (10) days after the bids are opened. 

A copy of the Proposal, Contract Docu- 
ments and Specifications may be examined 
free of charge at the Chamber of Com- 
merce and the office of the Electric Power 
Board of Chattanooga, Chattanooga, Ten- 
nessee. 

Each bid must be accompanied by a 
Certified Check, or Bidder’s Bond executed 
by the bidder and a _ surety company 
licensed to do business in Tennessee, in the 
sum of tne (10%) per cent of the amount 
of the bid. The bond is required as a 
guarantee that if the bid is accepted, a 
contract will be immediately entered into 
and the performance of it properly secured. 
The successful bidder will be required to 
execute a Performance Bond in the amount 
of one hundred (100%) per cent of_the 
contract price. This Performance Bond 
shall be made through a Company having 
a duly authorized representative in Chat- 
tanooga, Tennessee, upon whom _ process 
may be served. 

All items in the proposal form and on 
data sheets must be properly filled out and 
must not be detached from the specifica- 
tions. No qualifying letters or statements 
will be considered. 


Bidder’s name must be placed on the 
envelope containing this document and 
also upon this envelope shall be designated 
the name and contract number which the 
bid covers. 


WITHDRAWAL OF BIDS: Bidders may 
withdraw bids at any time prior to the 
opening, but thereafter no bidder may with- 
draw a bid submitted for a period of sixty 
days after the date set for the opening of 
such bids. 

The estimated cost of the equipment of 
the Project covered by this contract 18 
$150,000. 

The Electric Power Board of 
nooga, Chattanooga, Tennessee, 
the right to reject any and all bids, 
waive informalities therein. 


Any bid received after the scheduled clos- 
ing time for receipt of bids will be Te 
turned to the bidder unopened. 


This contract will not be awarded nor 4 
contract executed with the successful bid- 
der until funds for its completion are de- 
posited in the bank. 


ELECTRIC POWER BOARD OF 
CHATTANOOGA 
CHATTANOOGA, TENNESSEE 


By L. J. WILHOITE, Acting Chairman 
L. J. WILHOITE 
G. H. PATTEN 
J. C. TWINAM 
STANTON E. SMITH. 


Will F. Chamlee, Counsel. 
Attest: 
N. J. Simmons, Secretary. 


Bids: 
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Chatta- 
reserves 
and to 





